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(54) LIQUID CRYSTAL DEVICE AND ITS MANUFACTURE, AND ELECTRONIC 
EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce a defect in 
alignment of liquid crystal which possibly causes an 
increase in storage capacity and deterioration in 
picture quality by recessing an inter-layer insulating 
film in an area facing a 2nd storage capacity 
electrode part below at least a data line of a capacity 
line. 

SOLUTION: A 1st inteiHayer insulating film 12' 
formed of a single or more layers is provided between 
a shading film 11a and pixel switching TFTs. The 1st 
inteiHayer insulating film 12' is formed over the entire 
surface of a FTF array substrate to function as a 
substrate film for the pixel switching TFTs. In the 
area which includes the capacity line 3b formed, 
specially, below the data line 6a and is encircled with 
the thick line, the 1st inteiHayer insulating film 12' is 
recessed and formed. Consequently, the alignment 
defect of liquid crystal can effectively be reduced. 
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CLAIMS 



[Claim(s)] 

[Claim l] It comes to enclose liquid 
crystal between the substrates of a couple. 
The data line of plurality [ top / substrate 
/ of the substrate of this couple / one ], 
Two or more scanning lines which 
intersect two or more of these data lines, 
and two or more TFT respectively 
connected to the data line and the 
scanning line of the aforementioned 
plurality Two or more pixel electrodes 
which were respectively connected to two 
or more of these TFT, and have been 
arranged more nearly up than the 
aforementioned data line, Two or more 
1st storage -capacitance polar zone which 
consisted of the same material as the 
semiconductor layer which constitutes 
the drain or source field of two or more of 
these TFT, and was respectively installed 
in the bottom of the aforementioned data 
line at least, Two or more capacity lines 
which contain respectively the 2nd 
storage capacitance polar zone by which 
opposite arrangement was respectively 
carried out through the 1st 
storage -capacitance polar zone and 
insulator layer of the aforementioned 
plurality under the aforementioned data 
line, It has at least one layer insulation 
film arranged between aforementioned 
one substrate and the aforementioned 
pixel electrode, the aforementioned layer 



insulation film Liquid crystal equipment 
which the field which counters the 
aforementioned 2nd storage capacitance 
polar zone which is under the 
aforementioned data line at least among 
the aforementioned capacity lines is 
become depressed and formed in a 
concave, and is characterized by the bird 
clapper. 

[Claim 2] It comes to enclose liquid 
crystal between the substrates of a couple. 
The data line of plurality [ top / substrate 
/ of the substrate of this couple / one ], 
Two or more scanning lines which 
intersect two or more of these data lines, 
and two or more TFT respectively 
connected to the data line and the 
scanning line of the aforementioned 
plurality, Two or more 1st 
storage -capacitance polar zone which 
consisted of the same material as two or 
more pixel electrodes respectively 
connected to two or more of these TFT, 
and the semiconductor layer which 
constitutes the drain or source field of 
two or more of these TFT, and was 
respectively installed in the bottom of the 
aforementioned data line at least, Two or 
more capacity lines which contain 
respectively the 2nd storage-capacitance 
polar zone by which opposite 
arrangement was respectively carried out 
through the 1st storage-capacitance polar 
zone and insulator layer of the 
aforementioned plurality under the 
aforementioned data line, The insulator 
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layer between the 1st layer arranged 
between aforementioned one substrate 
and the aforementioned 1st 
storage -capacitance polar zone, The 
insulator layer between the 2nd layer 
arranged between the aforementioned 
2nd storage capacitance polar zone and 
the aforementioned data line, It has the 
insulator layer between the 3rd layer 
arranged between the aforementioned 
data line and the aforementioned pixel 
electrode, among insulator layers 
between the above 1st, the 2nd, and the 
3rd layer at least one insulator layer 
Liquid crystal equipment characterized 
by becoming depressed and forming in a 
concave the field which counters the 
aforementioned 2nd storage-capacitance 
polar zone which is under the 
aforementioned data line at least among 
the aforementioned capacity lines. 
[Claim 3] Two or more aforementioned 
1st storage -capacitance polar zone is 
respectively installed in the scanning line 
of further the aforementioned plurality, 
and parallel. Opposite arrangement of 
two or more aforementioned 2nd 
storage -capacitance polar zone is further 
carried out through the aforementioned 
scanning line, the aforementioned 1st 
storage -capacitance polar zone installed 
in parallel, and the aforementioned 
insulator layer for capacity formation, the 
above ■- the liquid crystal equipment 
according to claim 2 characterized by 
becoming depressed and forming in a 



concave the field where one insulator 
layer counters the aforementioned 2nd 
storage -capacitance polar zone parallel to 
the aforementioned scanning line among 
the aforementioned capacity lines further 
even if few 

[Claim 4] The liquid-crystal equipment 
according to claim 3 characterized by to 
be arranged on the aforementioned pixel 
electrode, to have packed the orientation 
film by which rubbing processing was 
carried out in the direction which met the 
aforementioned capacity line side from 
the aforementioned scanning-line side to 
the scanning line and the capacity line of 
a couple put in order adjacently at the 
other aforementioned data line, and the 
scanning line and the capacity line of the 
aforementioned couple in the one band 
section in alignment with the 
aforementioned scanning line, and to 
have a wrap shading layer further. 
[Claim 5] the above - liquid crystal 
equipment given in any 1 term of the 
claims 2-4 characterized by one insulator 
layer consisting of monolayers even if few 
[Claim 6] the above - liquid crystal 
equipment given in any 1 term of the 
claims 2-4 characterized by for one 
insulator layer consisting of a monolayer 
portion and a multilayer portion even if 
few, and considering as the portion to 
which the aforementioned monolayer 
portion became depressed in the 
aforementioned concave, and considering 
as the portion to which the 
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aforementioned multilayer portion has 
not become depressed in the 
aforementioned concave 
[Claim 7] Between the above 1st and the 
2nd layer, an insulator layer is liquid 
crystal equipment given in any 1 term of 
the claims 2 6 characterized by consisting 
of respectively a silicon-oxide film or a 
Silicon nitride film. 

[Claim 8] It is liquid crystal equipment 
given in any 1 term of the claims 2-7 
which aforementioned one substrate 
serves as the aforementioned insulator 
layer between the 1st layer, and are 
characterized by for the field which 
counters the aforementioned 2nd 
storage -capacitance polar zone which at 
least one side has under the 
aforementioned data line at least among 
the aforementioned capacity lines having 
become depressed in the concave, and 
forming it among the above 2nd and the 
insulator layer between the 3rd layer. 
[Claim 9] Liquid crystal equipment given 
in any 1 term of the claims 2 7 
characterized by having further the 
shading film prepared in the position of 
two or more aforementioned TFT with 
which the field for channel formation is 
seen from aforementioned one substrate 
side at least, and it laps respectively 
between the aforementioned substrate 
and the aforementioned insulator layer 
between the 1st layer. 
[Claim 10] The aforementioned shading 
film contains the 3rd storage -capacitance 



polar zone prepared in at least one side 
and the position which counters through 
the aforementioned insulator layer 
between the 1st layer among the portion 
under the aforementioned data line of the 
aforementioned 1st storage -capacitance 
polar zone, and the portion parallel to the 
aforementioned scanning line. The 
aforementioned insulator layer between 
the 1st layer is liquid crystal equipment 
according to claim 9 characterized by 
becoming depressed and forming the field 
between the aforementioned 3rd 
storage -capacitance polar zone and the 
aforementioned 1st storage -capacitance 
polar zone in the aforementioned concave. 
[Claim ll] The aforementioned shading 
film is liquid crystal equipment according 
to claim 9 or 10 characterized by 
including at least one of Ti, Cr, W, Ta, Mo, 
and Pd. 

[Claim 12] The aforementioned shading 
film is liquid crystal equipment given in 
any 1 term of the claims 9-11 
characterized by connecting with the 
constant source of potential. 
[Claim 13] The aforementioned insulator 
layer between the 1st layer is liquid 
crystal equipment according to claim 12 
characterized by being punctured while 
being become depressed and formed in 
the aforementioned concave in the 
position where the aforementioned 
constant source of potential is connected 
as the aforementioned shading film. 
[Claim 14] The manufacture method of 
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the liquid-crystal equipment 
characterized by to have the process 
which deposits the insulator layer which 
is the manufacture method of 
liquid-crystal equipment according to 
claim 5, and should constitute the 
aforementioned monolayer, the process 
which form the resist pattern 
corresponding to the portion which 
became depressed in the this deposited 
insulator layer at the aforementioned 
concave by the photolithography, and the 
etching process which form the portion 
which etched the predetermined time 
through this resist pattern, and became 
depressed in the aforementioned concave. 
[Claim 15] The manufacture method of 
the liquid crystal equipment according to 
claim 6 characterized by providing the 
following. The process which deposits the 
1st insulator layer which should 
constitute the aforementioned multilayer 
portion. The process which forms the 
resist pattern corresponding to the 
portion which became depressed in the 
1st deposited this insulator layer at the 
aforementioned concave by the 
photolithography. The etching process 
which removes the 1st insulator layer of 
the above corresponding to the portion 
which etched through this resist pattern 
and became depressed in the 
aforementioned concave. The process 
which deposits the 2nd insulator layer 
which should constitute the 
aforementioned monolayer portion and a 



multilayer portion on the field which 
removed the 1st insulator layer of the 
above, and the 1st insulator layer of the . 
above. 

[Claim 16] The aforementioned etching 
process is the manufacture method of the 
liquid crystal equipment according to 
claim 13 or 15 characterized by including 
the wet etching process which forms the 
side attachment wall of the portion which 
became depressed in the aforementioned 
concave in the shape of a taper. 
[Claim 17] The manufacture method of 
liquid crystal equipment given in any 1 
term of claims 14-16 characterized by 
providing the following. The process 
formed on the aforementioned insulator 
layer between the 1st layer so that the 
aforementioned scanning line and a 
capacity line may be arranged in the 
aforementioned pixel inter-electrode 
[ adjoining a couple by carrying out ]. The 
process which forms an orientation film 
on the portion of the aforementioned 
insulator layer between the 3rd layer 
with which the aforementioned pixel 
electrode top and the aforementioned 
pixel electrode are not formed. The 
process which carries out rubbing 
processing of this orientation film in the 
direction which met the aforementioned 
capacity line side from the 
aforementioned scanning-line side to the 
scanning line and the capacity line of the 
aforementioned couple at the other 
aforementioned data line. 
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[Claim 18] The manufacture method of 
the liquid crystal equipment 
characterized by providing the following. 
The process which is the manufacture 
method of liquid crystal equipment 
according to claim 13, and forms the 
aforementioned shading film in the 
predetermined field on aforementioned 
one substrate. The process which forms 
the aforementioned insulator layer 
between the 1st layer on aforementioned 
one substrate and a shading film so that 
the portion corresponding to the 
aforementioned position by which 
connection is made may become 
depressed in the aforementioned concave. 
The process which forms the 
aforementioned TFT on the 
aforementioned insulator layer between 
the 1st layer. The process which forms an 
insulator layer between the 2nd layer on 
an insulator layer between the 
aforementioned TFT and the 1st layer, As 
a contact hole for connecting the wiring 
from the aforementioned constant source 
of potential as the aforementioned 
shading film As a contact hole for 
connecting the aforementioned TFT and 
the aforementioned data line between the 
above 2nd and the 1st layer at the same 
time it punctures an insulator layer until 
it results in the aforementioned shading 
film in the aforementioned position by 
which connection is made The process 
which punctures an insulator layer 
between the above 2nd and the 1st layer 



until it results in the aforementioned 
semiconductor layer in the position which 
counters the source or the drain field of a 
semiconductor layer which constitutes 
the aforementioned TFT 
[Claim 19] Electronic equipment 
characterized by equipping claims 113 
with the liquid crystal equipment of a 
publication. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] this invention belongs to the 
technical field of the liquid crystal 
equipment of the active -matrix drive 
method by TFT (TFT is called hereafter) 
drive, its manufacture method, and the 
electronic equipment using this. 
[0002] 

[Description of the Prior Art] 
Conventionally, in this kind of liquid 
crystal equipment, the orientation film of 
a couple with which rubbing processing 
was performed in the predetermined 
direction is respectively prepared on the 
pixel electrode and the counterelectrode 
between the substrates of a couple, and 
liquid crystal is pinched in the state of 
predetermined orientation among these 
orientation films. And at the time of 
operation, electric field are impressed to 
this liquid crystal from two electrodes, 
the orientation state of liquid crystal 
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changes and a display is performed in the 
screen-display field of liquid crystal 
equipment. 

[0003] Therefore, the field which formed 
wiring of the data line, the scanning line, 
a capacity line, etc. in this kind of liquid 
crystal equipment, Supposing it leaves 
the irregularity by the difference of the 
sum total thickness on a TFT array 
substrate with the fields (opening field 
through which the incident light for 
image display passes especially) in which 
these data lines etc. are not formed even 
to the field (orientation film) which 
touches liquid crystal as it is temporarily 
According to the grade of the irregularity, 
poor orientation (disclination) occurs in 
liquid crystal, and it leads to degradation 
of the picture of each pixel. In having 
performed rubbing processing to the 
orientation film more specifically formed 
on the concavo-convex side where each 
opening field became depressed, 
according to this irregularity, dispersion 
in orientation restraining force arises on 
an orientation film front face, it is this 
concavo-convex section, and the poor 
orientation of liquid crystal will occur and 
contrast will change. That is, while a 
white omission phenomenon will happen 
in the part where orientation is poor and 
contrast will fall if the poor orientation of 
liquid crystal happens, and it is the 
normally white mode which serves as a 
white display at the time of liquid crystal 
voltage un-impressing for example, a 



definition will also fall. In the distance 
between orientation films (thickness of 
liquid crystal), in order to maintain at a 
predetermined value, to go across the 
rubbing processing to an orientation film 
all over a substrate and to give equally 
and appropriately, it is important equal 
and to carry out flattening of the pixel 
section located in a screen-display field to 
avoid such a situation. 
[0004] On the other hand, in this kind of 
liquid crystal equipment, even if the duty 
ratio at the time of supplying a picture 
signal to each pixel electrode is small, in 
order to make it neither a flicker nor a 
cross talk occur, the storage capacitance 
which gives predetermined capacity to 
each pixel electrode is prepared. 
[0005] Here, in this kind of liquid crystal 
equipment, in order for the request of 
gathering a pixel numerical aperture and 
making a screen bright to also make such 
a storage capacitance increase for a 
certain reason, the storage capacitance 
like **** is formed in the field in 
alignment with the bottom of the data 
line which consists of un-transparence 
aluminum (aluminum) in the position 
corresponding to the shading layer 
prepared in an opposite substrate as a 
boundary of a contiguity pixel etc., or the 
data line. The semiconductor layer more 
specifically installed in the bottom of the 
data line from the semiconductor layer 
which constitutes TFT in the pixel section 
when it was a field under the data line is 
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formed as the 1st storage -capacitance 
electrode. The capacity line which forms 
the insulator layer which consists of the 
same film as a gate insulator layer on 
this 1st storage -capacitance electrode, 
consists of contest low resistance 
polysilicon of the still more nearly same 
layer as the scanning line etc., and is 
arranged along with the scanning line is 
installed on the insulator layer. It forms 
as the 1st storage capacitance electrode 
and the 2nd storage -capacitance 
electrode which counters through an 
insulator layer. Or if it is a field in 
alignment with the scanning line, while 
forming the semiconductor layer installed 
in the bottom of a capacity line from the 
semiconductor layer which constitutes 
TFT in the pixel section as the 1st 
storage -capacitance electrode, the 
insulator layer which consists of the same 
film as a gate insulator layer is formed on 
this 1st storage -capacitance electrode 
(the 1st storage -capacitance electrode 
and the portion of the capacity line which 
counters through an insulator layer 
function as the 2nd storage -capacitance 
electrodes in this case). 
[0006] High definition image display is 
made possible by fully taking such a 
storage capacitance. 
[0007] 

[Problem(s) to be Solved by the 
Invention] However, if a storage 
capacitance is made as mentioned above 
to the field under the data line, or the 



field in alignment with the scanning line, 
the thickness of this portion will increase 
and a comparatively big level difference 
will be made to the pixel section. For 
example, if a storage capacitance is made 
to the field under the data line, only the 
thickness (the 1st storage capacitance 
electrode, an insulator layer, and 
thickness of the sum total of 2 
storage -capacitance electrode) of a 
storage capacitance and the thickness of 
the data line will become a. bird clapper 
from the pixel section in which these do 
not exist highly, and the level difference 
will also become about 10000 NA. If there 
is such a level difference, rubbing 
processing will no longer be appropriately 
performed in the level difference portion 
concerned. Consequently, the poor 
orientation of the above liquid crystal 
happens along with the data line, and the 
trouble that contrast and a definition fall 
arises. 

[0008] On the contrary, if flattening of the 
front face whose level difference 
increased by having made the storage 
capacitance in this way is carried out as 
mentioned above, manufacture efficiency 
and cost will get worse, if it is going to 
perform flattening of the pixel section 
after forming a storage capacitance in the 
field under the data line as mentioned 
above especially the [ the 1st and ] - 
since the sum total thickness of a 
data-line portion which piled up even the 
layer insulation film which is needed 
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along with 2 storage-capacitance 
electrode, the insulator layer for capacity 
formation, or this wiring increases, the 
burden to a flattening process increases 
and there is a trouble that manufacture 
efficiency and cost will get worse very 
much 

[0009] this invention is made in view of 
the trouble mentioned above, and the 
poor orientation of liquid crystal to which 
a storage capacitance leads to 
qualityofimage degradation greatly 
makes it a technical problem to offer 
electronic equipment equipped with the 
liquid crystal equipment reduced as 
much as possible, its manufacture 
method, and the liquid crystal equipment 
concerned. 
[0010] 

[Means for Solving the Problem] In order 
that liquid crystal equipment according 
to claim 1 may solve the above-mentioned 
technical problem, it comes to enclose 
liquid crystal between the substrates of a 
couple. The data line of plurality [ top / 
substrate / of the substrate of this couple / 
one ], Two or more scanning lines which 
intersect two or more of these data lines, 
and two or more TFT respectively 
connected to the data line and the 
scanning line of the aforementioned 
plurality, Two or more pixel electrodes 
which were respectively connected to two 
or more of these TFT, and have been 
arranged more nearly up than the 
aforementioned data line, Two or more 



1st storage -capacitance polar zone which 
consisted of the same material as the 
semiconductor layer which constitutes 
the drain or source field of two or more of 
these TFT, and was respectively installed 
in the bottom of the aforementioned data 
line at least, Two or more capacity lines 
which contain respectively the 2nd 
storage -capacitance polar zone by which 
opposite arrangement was respectively 
carried out through the 1st 
storage -capacitance polar zone and 
insulator layer of the aforementioned 
plurality under the aforementioned data 
line, It has at least one layer insulation 
film arranged between aforementioned 
one substrate and the aforementioned 
pixel electrode, and the field which 
counters the aforementioned 2nd 
storage -capacitance polar zone which is 
under the aforementioned data line at 
least among the aforementioned capacity 
lines is become depressed and formed in a 
concave, and the aforementioned layer 
insulation film is characterized by the 
bird clapper. 

[0011] According to liquid crystal 
equipment according to claim 1, the 1st 
storage -capacitance polar zone consists of 
the same material as the semiconductor 
layer which constitutes the drain or 
source field of TFT, and is respectively 
installed in the bottom of the data line at 
least. Opposite arrangement of the 2nd 
storage -capacitance polar zone is 
respectively carried out through the 1st 
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storage -capacitance polar zone and the 
insulator layer under the data line at 
least. Thus, according to this invention, 
since an incident light does not penetrate, 
the space under the data line unusable as 
an opening field is effectively used as a 
space for giving capacity to a pixel 
electrode. 

[0012] Moreover, according to this 
invention, the field which counters the 
2nd storage-capacitance polar zone which 
is under the data line at least among 
capacity lines becomes depressed in a 
concave compared with other fields, and 
the layer insulation film is formed. 
Therefore, flattening of the pixel 
electrode side located above the data line 
is carried out by this hollow. For example, 
if only the depth equal to the 1st 
storage -capacitance polar zone, an 
insulator layer, the 2nd 
storage -capacitance polar zone, and the 
sum total thickness of the data line is 
hollowed to a concave, flattening of the 
pixel electrode side will be carried out 
nearly completely. 

[0013] As mentioned above, although it 
originates in the ability of rubbing 
processing to have not been appropriately 
performed with a level difference 
conventionally, or it originates in the 
deviation of the distance between 
substrates by the level difference directly 
and the poor orientation of liquid crystal 
tended to occur in the portion in 
alignment with the data line of this 



opening field, according to this invention, 
the poor orientation in this portion can be 
reduced by flattening. 
[0014] In order that liquid crystal 
equipment according to claim 2 may solve 
the above-mentioned technical problem, 
it comes to enclose liquid crystal between 
the substrates of a couple. The data line 
of plurality [ top / substrate / of the 
substrate of this couple / one ], Two or 
more scanning lines which intersect two 
or more of these data lines, and two or 
more TFT respectively connected to the 
data line and the scanning line of the 
aforementioned plurality, Two or more 
1st storage -capacitance polar zone which 
consisted of the same material as two or 
more pixel electrodes respectively 
connected to two or more of these TFT, 
and the semiconductor layer which 
constitutes the drain or source field of 
two or more of these TFT, and was 
respectively installed in the bottom of the 
aforementioned data line at least, Two or 
more capacity lines which contain 
respectively the 2nd storage-capacitance 
polar zone by which opposite 
arrangement was respectively carried out 
through the 1st storage-capacitance polar 
zone and insulator layer of the 
aforementioned plurality under the 
aforementioned data line, The insulator 
layer between the 1st layer arranged 
between aforementioned one substrate 
and the aforementioned 1st 
storage -capacitance polar zone, The 



9 



JP11-218781 



insulator layer between the 2nd layer 
arranged between the aforementioned 
2nd storage -capacitance polar zone and 
the aforementioned data line, It has the 
insulator layer between the 3rd layer 
arranged between the aforementioned 
data line and the aforementioned pixel 
electrode, among insulator layers 
between the above 1st, the 2nd, and the 
3rd layer at least one insulator layer It is 
characterized by becoming depressed and 
forming in a concave the field which 
counters the aforementioned 2nd 
storage -capacitance polar zone which is 
under the aforementioned data line at 
least among the aforementioned capacity 
lines. 

[0015] According to liquid crystal 
equipment according to claim 2, the 1st 
storage -capacitance polar zone consists of 
the same material as the semiconductor 
layer which constitutes the drain or 
source field of TFT, and is respectively 
installed in the bottom of the data line at 
least. Opposite arrangement of the 2nd 
storage -capacitance polar zone is 
respectively carried out through the 1st 
storage -capacitance polar zone and the 
insulator layer under the data line at 
least. Thus, according to this invention, 
since an incident light does not penetrate, 
the space under the data line unusable as 
an opening field is effectively used as a 
space for giving capacity to a pixel 
electrode. 

[0016] on the other hand, the insulator 



layer between the 1st layer ■• the [ one 
substrate and ] -- it is arranged between 1 
storage -capacitance polar zone, the 
insulator layer is arranged between the 
2nd storage -capacitance polar zone and 
the aforementioned data line between the 
2nd layer, and the insulator layer is 
arranged between the data line and the 
pixel electrode between the 3rd layer A 
level difference can do only the part to 
which the laminating of the data line 
which the field where the data line is 
generally wired becomes from the 2nd 
storage capacitance polar zone of the 
capacity line which consists of the same 
polysilicon contest layer as the 1st 
storage -capacitance polar zone which 
consists of the same material as a 
semiconductor layer as compared with 
the pixel section located in an opening 
field, an insulator layer, and the scanning 
line etc., aluminum film, etc. is carried 
out here. And this level difference is 
largest level difference as compared with 
the pixel section located on the structure 
of liquid crystal equipment, and in an 
opening field. However, between the 1st, 
the 2nd, and the 3rd layer, among 
insulator layers, the field which counters 
the 2nd storage -capacitance polar zone 
which is under the data line at least 
among capacity lines becomes depressed 
in a concave compared with other fields, 
and, according to this invention, at least 
one insulator layer is formed. Therefore,, 
according to this hollow, flattening of the 
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pixel electrode side formed the upper 
surface of an insulator layer or on this is 
carried out between the 3rd layer located 
above the data line. For example, if only 
the depth equal to the 1st 
storage -capacitance polar zone, the 
insulator layer for capacity formation, the 
2nd storage -capacitance polar zone, and 
the sum total thickness of the data line is 
hollowed to a concave, flattening of the 
pixel electrode side formed the upper 
surface of an insulator layer or on this 
between the 3rd layer will be carried out 
nearly completely. 

[0017] As mentioned above, although it 
originates in the ability of rubbing 
processing to have not been appropriately 
performed with a level difference 
conventionally, or it originates in the 
deviation of the distance between 
substrates by the level difference directly 
and the poor orientation of liquid crystal 
tended to occur in the portion in 
alignment with the data line of this 
opening field, according to this invention, 
the poor orientation in this portion can be 
reduced by flattening. 
[0018] Liquid crystal equipment 
according to claim 3 is set to liquid 
crystal equipment according to claim 2, in 
order to solve the above-mentioned 
technical problem. Two or more 
aforementioned 1st storage -capacitance 
polar zone is respectively installed in the 
scanning line of further the 
aforementioned plurality, and parallel. 



Opposite arrangement of two or more 
aforementioned 2nd storage-capacitance 
polar zone is further carried out through 
the aforementioned scanning line, the 
aforementioned 1st storage -capacitance 
polar zone installed in parallel, and the 
aforementioned insulator layer for 
capacity formation, the above -- it is 
characterized by becoming depressed and 
forming in a concave the field where one 
insulator layer counters the 
aforementioned 2nd storage-capacitance 
polar zone parallel to the aforementioned 
scanning line among the aforementioned 
capacity lines further even if few 
[0019] According to liquid crystal 
equipment according to claim 3, in the 
field where the 1st storage -capacitance 
polar zone and the 2nd 
storage -capacitance polar zone are 
parallel to the scanning line, opposite 
arrangement is carried out through the 
insulator layer for capacity formation. 
Thus, according to this invention, it is 
effectively used as a space for not only the 
bottom of the data line but a field parallel 
to the scanning line giving capacity to a 
pixel electrode, if the field where a 
capacity line is wired in parallel with the 
scanning line is generally compared with 
the pixel section located in an opening 
field here - the [ the 1st 
storage -capacitance polar zone, the 
insulator layer for capacity formation, 
and ] a level difference can do only the 
part to which the laminating of the 2 
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storage -capacitance polar zone is carried 
out However, between the 1st, the 2nd, 
and the 3rd layer, among insulator layers, 
the field which counters the 2nd 
storage capacitance polar zone parallel to 
the scanning line at least among capacity 
lines becomes depressed in a concave, 
and, according to this invention, at least 
one insulator layer is formed. Therefore, 
according to this hollow, flattening of the 
pixel electrode side formed the upper 
surface of an insulator layer or on this is 
carried out between the 3rd layer located 
above this capacity line, the [ for example, 
/ the 1st storage capacitance polar zone 
the insulator layer for capacity formation, 
and ] if only the depth equal to the sum 
total thickness of 2 storage-capacitance 
polar zone is hollowed to a concave, 
flattening of the pixel electrode side 
formed the upper surface of an insulator 
layer or on this between the 3rd layer will 
be carried out nearly completely 
[0020] Liquid crystal equipment 
according to claim 4 is set to liquid 
crystal equipment according to claim 3, in 
order to solve the above-mentioned 
technical problem. The orientation film 
by which rubbing processing was carried 
out in the direction which met the 
aforementioned capacity line side from 
the aforementioned scanning-line side at 
the other aforementioned data line to the 
scanning line and the capacity line of a 
couple which are arranged on the 
aforementioned pixel electrode and put in 



order adjacently, It is characterized by 
having packed the scanning line and the 
capacity line of the aforementioned 
couple in the one band section in 
alignment with the aforementioned 
scanning line, and having a wrap shading 
layer further. 

[0021] According to liquid crystal 
equipment according to claim 4, in the 
TFT array substrate, the orientation film 
is arranged on the pixel electrode and 
rubbing processing is carried out in the 
direction which met the capacity line side 
from the scanning line side to the 
scanning line and the capacity line of a 
couple which were put in order adjacently 
at the other data line. Generally, to the 
level difference to which a field becomes 
high in the direction of rubbing, rubbing 
processing was performed comparatively 
good, and it has become clear that it is 
difficult to perform rubbing processing 
good to the level difference to which a 
field becomes low in the direction of 
rubbing here as a result of research by 
this invention person. Then, if it is made 
to perform rubbing processing in the 
direction towards the capacity line side 
which gave flattening like this invention 
from the scanning-line side which has not 
given flattening, since the level difference 
in one edge of the scanning line by the 
side of the pixel located in the upstream 
of the direction of rubbing turns into a 
level difference to which a field becomes 
high in the direction of rubbing, rubbing 
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processing will be performed good. On the 
other hand, since the level difference in 
the edge of another side of the scanning . 
line of the side which adjoins a capacity 
line turns into a level difference to which 
a field becomes low in the direction of 
rubbing, rubbing processing is not 
performed good. However, since it is 
collectively covered by the one band 
section of a shading layer while the field 
which is located above a capacity line and 
by which flattening was carried out is 
between this portion and the pixel located 
in the lower stream of a river of the 
direction of rubbing, it is distantly [ from 
an opening field ] separated, for this 
reason, the thing for which the poor 
orientation of the liquid crystal by this 
influences a picture even if rubbing 
processing is hot performed good 
corresponding to the edge of another side 
of the scanning line - most - or there is 
completely nothing Temporarily, if the 
direction of rubbing processing is carried 
out reversely, you have to narrow an 
opening field by the level difference to 
which a field becomes low in the direction 
of rubbing appearing in the edge of the 
scanning line of the one distant from a 
capacity line, and the poor orientation of 
the liquid crystal by this affecting a 
picture, or covering such a portion in a 
shading layer further. 
[0022] Furthermore, when the direction 
of rubbing of a TFT array substrate is 
made to meet the data line, Although the 



scanning-line reversal drive method (1H 
reversal drive method) which reverses 
the voltage polarity which drives liquid 
crystal for every scanning line is 
becoming common in order not to degrade 
liquid crystal by direct-current drive, and 
in order to prevent the flicker of a display 
image According to this scanning-line 
reversal drive method, it has become 
clear that the poor orientation 
(disclination) of liquid crystal tends to 
occur with the level difference of the pixel 
section in near the scanning line which is 
a level difference of the direction of the 
data line as a result of research by this 
invention person. Then, when the level 
difference of the direction of the data line 
constituted like this invention so that it 
might come not between the edge of the 
scanning line of a couple, and a capacity 
line but between the scanning lines of 
this couple and capacity lines and an 
above-mentioned scanning-line reversal 
drive method is adopted, it can occur in 
the field distant from each pixel opening 
field so that the poor orientation of liquid 
crystal may occur near the center of a 
pixel border area. Consequently, this 
invention is very advantageous, when 
attaining raise in contrast, and highly 
minute ization, in case a scanning-line 
reversal drive method is used. 
[0023] liquid crystal equipment given in 
either of the claims 2-4 in order that 
liquid crystal equipment according to 
claim 5 may solve the above-mentioned 
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technical problem - setting - the above ** 
it is characterized by one insulator layer 
consisting of monolayers, even if few 
[0024] Since what is necessary is just to 
constitute the insulator layer formed in a 
concave by becoming depressed from a 
monolayer according to liquid crystal 
equipment according to claim 5, even if it 
compares with the conventional case, 
there is no need of making the number of 
layers increasing, and if the thickness of 
the portion which became depressed in 
the concave, and the portion which is not 
so is controlled, the insulator layer 
formed in the concave concerned by 
becoming depressed will be obtained. 
[0025] liquid-crystal equipment given in 
claims 2-4 in order that liquid crystal 
equipment according to claim 6 may solve 
the above-mentioned technical problem - 
setting - the above - it is characterized 
by for one insulator layer to consist of a 
monolayer portion and a multilayer 
portion, even if few, and to consider as the 
portion to which the aforementioned 
monolayer portion became depressed in 
the aforementioned concave, and to 
consider as the portion to which the 
aforementioned multilayer portion has 
not become depressed in the 
aforementioned concave 
[0026] Since the monolayer portion is 
used as the portion which became 
depressed in the concave according to 
liquid crystal equipment according to 
claim 6, thickness of the insulator layer 



in which the hollow concerned in the 
portion which became depressed in the 
concave was formed is made 
comparatively easy as thickness of a 
monolayer portion, and can be controlled 
certainly and with high precision. 
Therefore, it also becomes possible to 
make very thin thickness of the insulator 
layer in which the hollow concerned in 
the portion which became depressed in 
this concave was formed. 
[0027] In order that liquid crystal 
equipment according to claim 7 may solve 
the above-mentioned technical problem, 
in liquid crystal equipment given in any 1 
term of claims 2-6, an insulator layer is 
characterized by consisting of a 
silicon- oxide film or a silicon nitride film 
between the above 1st and the 2nd layer. 
[0028] According to liquid crystal 
equipment according to claim 7, between 
the 1st which consists of a silicon-oxide 
film or a silicon nitride film, and the 2nd 
layer, while being able to carry out the 
electric insulation of each class which 
constitutes one substrate, the 1st 
storage -capacitance electrode section, the 
2nd storage -capacitance electrode section, 
the data line, etc. mutually, the 
contamination to TFT from one substrate 
etc. can be prevented by the insulator 
layer. And the insulator layer is suitable 
for the ground film of TFT between the 
1st layer constituted in this way. 
[0029] In liquid crystal equipment given 
in any 1 term of claims 2-7 in order that 
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liquid crystal equipment according to 
claim 8 may solve the above-mentioned 
technical problem Aforementioned one 
substrate serves as the aforementioned 
insulator layer between the 1st layer, and 
at least one side is characterized by 
becoming depressed and forming in a 
concave the field which counters the 
aforementioned 2nd storage-capacitance 
electrode section which is under the 
aforementioned data line at least among 
the aforementioned capacity lines among 
insulator layers between the above 2nd 
and the 3rd layer. 
[0030] According to liquid crystal 
equipment according to claim 8, one 
substrate serves as the insulator layer 
between the 1st layer. That is, one 
substrate functions also as a ground film 
of TFT, and an insulator layer is omitted 
between the 1st layer. However, 
according to this invention, between the 
2nd and the 3rd layer, among insulator 
layers, since the field which counters the 
2nd storage -capacitance electrode section 
which at least one side has under the 
data line at least among capacity lines 
becomes depressed in a concave and it is 
formed, flattening of the upper surface of 
an insulator layer or a pixel electrode side 
is attained between the 3rd layer like an 
above-mentioned this invention. 
[0031] It is characterized by having 
further the shading film prepared in the 
position of two or more aforementioned 
TFT with which the field for channel 



formation is seen from aforementioned 
one substrate side at least, and it laps 
respectively between the aforementioned 
substrate and the aforementioned 
insulator layer between the 1st layer in 
liquid crystal equipment given in any 1 
term of claims 2-7, in order that liquid 
crystal equipment according to claim 9 
may solve the above-mentioned technical 
problem. 

[0032] According to liquid crystal 
equipment according to claim 9, the 
shading film is prepared in one substrate 
in the position of two or more TFT with 
which the field for channel formation is 
seen from one substrate side at least, and 
it laps respectively. Therefore, the 
situation in which the return light from 
one substrate side etc. carries out 
incidence to the field for channel 
formation concerned can be prevented, 
and the property of TFT does not 
deteriorate by generating of a 
photocurrent. And the shading film is 
prepared between one substrate and the 
insulator layer between the 1st layer. 
Therefore, while being able to carry out 
the electric insulation of the TFT etc. 
from a shading film, the situation where 
a shading film pollutes TFT etc. can be 
prevented. 

[0033] Liquid crystal equipment 
according to claim 10 is set to liquid 
crystal equipment according to claim 9, in 
order to solve the above-mentioned 
technical problem, the aforementioned 
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shading film The 3rd storage-capacitance 
electrode section prepared in at least one 
side and the position which counters 
through the aforementioned insulator 
layer between the 1st layer is included 
among the portion under the 
aforementioned data line of the 
aforementioned 1st storage -capacitance 
electrode section, and the portion parallel 
to the aforementioned scanning line. The 
aforementioned insulator layer between 
the 1st layer is characterized by 
becoming depressed and forming the field 
between the aforementioned 3rd 
storage -capacitance electrode section and 
the aforementioned 1st 
storage -capacitance electrode section in 
the aforementioned concave. 
[0034] According to liquid crystal 
equipment according to claim 10, the 
shading film contains at least one side 
and the 3rd storage -capacitance electrode 
section prepared in the position which 
counters through an insulator layer 
between the 1st layer among the portion 
under the data line of the 1st 
storage -capacitance electrode section, 
and the portion parallel to the scanning 
line. Therefore, in addition to the 
capacity formed in the 1st 
storage -capacitance electrode section by 
which opposite arrangement was carried 
out through the insulator layer for 
capacity formation, and the 2nd 
storage-capacitance electrode section, the 
capacity formed in the 1st 



storage -capacitance electrode section by 
which opposite arrangement was carried 
out through the insulator layer between 
the 1st layer, and the 3rd 
storage -capacitance electrode section is 
also given to a pixel electrode as a storage 
capacitance. Generally the capacity 
formed, so that the capacity formed, so 
that the thickness of the insulator layer 
by which it is placed in between between 
capacity formation is thick is small and it 
is thin becomes large here. However, 
according to this invention, between the 
1st layer, since the field between the 3rd 
storage -capacitance electrode section and 
the 1st storage -capacitance electrode 
section is become depressed and formed 
in the concave, an insulator layer can 
make thin thickness of the insulator 
layer by which it is placed in between 
between capacity formation according to 
the depth of a concave hollow, the 
[ consequently, / the 1st and ] - capacity 
can be increased efficiently, without 
increasing the surface area of 3 
storage -capacitance electrode section 
[0035] In order that liquid crystal 
equipment according to claim 11 may 
solve the above-mentioned technical 
problem, in liquid crystal equipment 
according to claim 9 or 10, the 
aforementioned shading film is 
characterized by including at least one of 
Ti (titanium), Cr (chromium), W 
(tungsten), Ta (tantalum), Mo 
(molybdenum), and Pd (lead). 
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[0036] A shading film contains at least 
one of Ti, Cr, W, Ta, Mo, and Pd which are 
an opaque refractory metal, for example, 
since it consists of a metal simple 
substance, an alloy, metal silicide, etc., a 
shading film is destroyed by high 
temperature processing in the TFT 
formation process performed after the 
shading film formation process on a TFT 
array substrate, or it can be prevented 
from fusing it by it according to liquid 
crystal equipment according to claim 11. 
[0037] In order that liquid crystal 
equipment according to claim 12 may 
solve the above-mentioned technical 
problem, in liquid crystal equipment 
given in any 1 term of claims 9-11, the 
aforementioned shading film is 
characterized by connecting with the 
constant source of potential. 
[0038] According to liquid crystal 
equipment according to claim 12, since 
the shading film is connected to the 
constant source of potential, let a shading 
film be constant potential. Therefore, 
potential change of a shading film does 
not have a bad influence on a shading 
film to TFT by which opposite 
arrangement is carried out. 
[0039] In order that liquid crystal 
equipment according to claim 13 may 
solve the above-mentioned technical 
problem, in liquid crystal equipment 
according to claim 12, the aforementioned 
insulator layer between the 1st layer is 
characterized by being punctured while 



being become depressed and formed in 
the aforementioned concave in the 
position where the aforementioned 
constant source of potential is connected 
as the aforementioned shading film. 
[0040] According to liquid crystal 
equipment according to claim 13, 
between the 1st layer, since it is become 
depressed and formed in the concave in 
the position where a shading film and the 
constant source of potential are connected, 
an insulator layer becomes easy [ the 
process which punctures this position ] in 
the manufacture process according. to the 
depth of the portion which became 
depressed in this concave after insulator 
layer formation between the 1st layer 
concerned. 

[0041] The process which deposits the 
insulator layer which is the manufacture . 
method of liquid crystal equipment 
according to claim 5 in order that the 
manufacture method of liquid crystal 
equipment according to claim 14 may 
solve the above-mentioned technical 
problem, and should constitute the 
aforementioned monolayer, It is 
characterized by having the process 
which forms the resist pattern 
corresponding to the portion which 
became depressed in the deposited this 
insulator layer at the aforementioned 
concave by the photolithography, and the 
etching process which forms the portion 
which etched the predetermined time 
through this resist pattern, and became 
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depressed in the aforementioned concave. 
[0042] According to the manufacture 
method of liquid crystal equipment 
according to claim 14, the insulator layer 
which should constitute the 
aforementioned monolayer from on one 
substrate accumulates throughout a 
screen-display field first. Next, the resist 
pattern corresponding to the portion 
which became depressed in the deposited 
this insulator layer at the concave is 
formed by the photolithography, after 
that, etching is performed only for a 
predetermined time through this resist 
pattern, and the portion which became 
depressed in the concave is formed. 
Therefore, the depth and thickness of a 
portion which became depressed in the 
concave are controllable by the time 
management of etching. In this etching 
process, when using dry etching, it can 
puncture mostly as an exposure size. 
[0043] The process which deposits the 1st 
insulator layer which is the manufacture 
method of liquid crystal equipment 
according to claim 6 in order that the 
manufacture method of liquid crystal 
equipment according to claim 15 may 
solve the above-mentioned technical 
problem, and should constitute the 
aforementioned multilayer portion, The 
process which forms the resist pattern 
corresponding to the portion which 
became depressed in the 1st deposited 
this insulator layer at the 
aforementioned concave by the 



photolithography, The etching process 
which removes the 1st insulator layer of 
the above corresponding to the portion 
which etched through this resist pattern 
and became depressed in the 
aforementioned concave, It is 
characterized by having the process 
which deposits the 2nd insulator layer 
which should constitute the 
aforementioned monolayer portion and a 
multilayer portion on the field which 
removed the 1st insulator layer of the 
above, and the 1st insulator layer of the 
above. 

[0044] According to the manufacture 
method of liquid crystal equipment 
according to claim 15, the 1st insulator 
layer which should constitute a 
multilayer portion from on one substrate 
accumulates throughout a screen- display 
field first. Next, the resist pattern 
corresponding to the portion which 
became depressed in the concave is 
formed in this 1st deposited insulator 
layer by the photolithography, etching is 
performed through this resist pattern 
after that, and the 1st insulator layer 
corresponding to the portion which 
became depressed in the concave is 
removed. Then, the 2nd insulator layer 
which should constitute a monolayer 
portion and a multilayer portion 
accumulates on the field which removed 
the 1st insulator layer and the 1st 
insulator layer. Consequently, thickness 
of the insulator layer between the 1st 
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layer in the portion which became 
depressed in the concave is made 
comparatively easy, and can be controlled 
by management of the thickness of the 
2nd insulator layer certainly and with 
high precision. In this etching process, 
when using dry etching, it can puncture 
mostly as an exposure size. 
[0045] In order that the manufacture 
method of liquid crystal equipment 
according to claim 16 may solve the 
above-mentioned technical problem, it is 
the manufacture method of liquid crystal 
equipment according to claim 14 or 15, 
and the aforementioned etching process 
is characterized by including the wet 
etching process which forms the side 
attachment wall of the portion which 
became depressed in the aforementioned 
concave at least in the shape of a taper. 
[0046] According to the manufacture 
method of liquid crystal equipment 
according to claim 16, the side 
attachment wall of the portion which 
became depressed in the concave is 
formed in the shape of a taper of a wet 
etching process. Thus, if the side 
attachment wall of the portion which 
became depressed in the concave is 
formed in the shape of a taper, in the 
portion which became depressed in the 
concave, at a back process, it will be 
formed, for example, a polysilicon contest 
film etc. will not remain. For this reason, 
flattening of this portion can be carried 
out certainly. Moreover, it cannot be 



overemphasized that dry etching and wet 
etching may be combined. 
[0047] In order that the manufacture 
method of liquid crystal equipment 
according to claim 17 may solve the 
above-mentioned technical problem, it is 
the manufacture method of liquid crystal 
equipment given in any 1 term of claim 
14 and others [ 16 ]. The process formed 
on the aforementioned insulator layer 
between the 1st layer so that the 
aforementioned scanning line and a 
capacity line may be arranged in the 
aforementioned pixel inter-electrode 
[ adjoining a couple by carrying out ], The 
process which forms an orientation film 
on the portion of the aforementioned 
insulator layer between the 3rd layer 
with which the aforementioned pixel 
electrode top and the aforementioned 
pixel electrode are not formed, It is 
characterized by having the process 
which carries out rubbing processing of 
this orientation film in the direction 
which met the aforementioned capacity 
line side from the aforementioned 
scanning-line side to the scanning line 
and the capacity line of the 
aforementioned couple at the other 
aforementioned data line. 
[0048] According to the manufacture 
method of liquid crystal equipment 
according to claim 17, the scanning line 
and a capacity line are formed on an 
insulator layer between the 1st layer so 
that the scanning line and the capacity 
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line of a couple may be located in a line 
with the pixel inter-electrode which 
adjoins each other. Next, while [ the 3rd 
layer ] the pixel electrode top and the 
pixel electrode are not formed, an 
orientation film is formed on the portion 
of an insulator layer. And next, rubbing 
processing of this orientation film is 
carried out in the direction which met the 
capacity line side from the scanning-line 
side to the scanning line and the capacity 
line of a couple at the other data line, 
therefore, the thing for which the poor 
orientation of the liquid crystal in near 
[ this ] an edge influences a picture since 
the edge where rubbing processing of the 
scanning line located in the upstream of 
the direction of rubbing is not performed 
good as mentioned above is distant from 
the opening field most - or there is 
completely nothing It is very 
advantageous, when attaining raise in 
contrast, and highly minute ization, in 
case a scanning-line reversal drive 
method is used especially as mentioned 
above. 

[0049] The process which is the 
manufacture method of liquid crystal 
equipment according to claim 13 in order 
that the manufacture method of liquid 
crystal equipment according to claim 18 
may solve the above-mentioned technical 
problem, and forms the aforementioned 
shading film in the predetermined field 
on aforementioned one substrate, The 
process which forms the aforementioned 



insulator layer between the 1st layer on 
aforementioned one substrate and a 
shading film so that the portion 
corresponding to the aforementioned 
position by which connection is made may 
become depressed in the aforementioned 
concave, The process which forms Above 
TFT on the aforementioned insulator 
layer between the 1st layer, and the 
process which forms an insulator layer 
between the 2nd layer on an insulator 
layer between Above TFT and the 1st 
layer, As a contact hole for connecting the 
wiring from the aforementioned constant 
source of potential as the aforementioned 
shading film As a contact hole for 
connecting Above TFT and the 
aforementioned data line between the 
above 2nd and the 1st layer at the same 
time it punctures an insulator layer until 
it results in the aforementioned shading 
film in the aforementioned position by 
which connection is made It is 
characterized by having the process 
which punctures the aforementioned 
insulator layer between the 2nd layer 
until it results in the aforementioned 
semiconductor layer in the position which 
counters the source or the drain field of a 
semiconductor layer which constitutes 
Above TFT. 

[0050] According to the manufacture 
method of liquid crystal equipment 
according to claim 18, an insulator layer 
is formed between the 1st layer on a 
substrate and this shading film so that 
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the portion corresponding to the position 
where a shading film is formed in the 
predetermined field on one substrate, and 
a shading film and the constant source of 
potential are connected may become 
depressed in a concave in while. Then, 
TFT is formed on an insulator layer 
between the 1st layer, and an insulator 
layer is further formed between the 2nd 
layer on an insulator layer between TFT 
and the 1st layer. Between this 2nd layer, 
an insulator layer is prepared in electric 
insulation, such as TFT, the data line, the 
scanning line, and a capacity line. Here, 
as a contact hole for connecting a shading 
film and the wiring from the constant 
source of potential, the 2nd and the 
insulator layer between the 1st layer are 
punctured, and as a contact hole for 
connecting TFT and the data' line 
simultaneously until it results in a 
shading film, an insulator layer is 
punctured between the 2nd layer until it 
results in a semiconductor layer. 
Therefore, these two kinds of contact 
holes can be punctured collectively. 
[0051] It is characterized by electronic 
equipment according to claim 19 
equipping claims 113 with the liquid 
crystal equipment of a publication, in 
order to solve the above-mentioned 
technical problem. 

[0052] According to electronic equipment 
according to claim 19, electronic 
equipment is equipped with the liquid 
crystal equipment of the invention in this 



application mentioned above, and the 
high- definition image display of it 
becomes possible with few liquid crystal 
equipment with the faulty orientation of 
liquid crystal by the pixel electrode by 
which flattening was carried out. 
[0053] Such an operation and other gains 
of this invention are made clear from the 
gestalt of the operation explained below. 
[0054] 

[Embodiments of the Invention] 
Hereafter, the gestalt of operation of this 
invention is explained based on a 
drawing. 

[0055] (Gestalt of operation of the 1st of 
liquid crystal equipment) The 
composition and operation of the gestalt 
of operation of the 1st of liquid crystal 
equipment by this invention are 
explained based on drawing 8 from 
drawing 1 . Drawing 1 is the plan of the 
pixel section in the opening field of a TFT 
array substrate in which the data line, 
the scanning line, the pixel electrode, the 
shading film, etc. were formed. Drawing 2 
is the plan for a connection of a shading 
film and a constant potential line. 
Drawing 3 is the cross section of the 
liquid crystal equipment in which the 
A- A* cross section of drawing 1 is shown 
with an opposite substrate etc. Drawing 4 
is the B-B' cross section of drawing 1, arid 
drawing 5 is the OC cross section of 
drawing 1. Moreover, drawing 6 is the 
D-D* cross section of drawing 2 . In 
addition, in order to make each class and 
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each part material into the size of the 
grade which can be recognized on a 
drawing in drawing 6 from drawing 3 , 
scales are made to have differed for each 
class or every each part material. 
[0056] In drawing 1, on the TFT array 
substrate of liquid crystal equipment, two 
or more transparent pixel electrode 9a 
(the profile is shown by dottedline 
section 9a0 is prepared in the shape of a 
matrix, and data-line 6a (source 
electrode), scanning-line 3a (gate 
electrode), and capacity line 3b are 
prepared respectively along the boundary 
of pixel electrode 9a in every direction. 
Electrical installation of the data-line 6a 
is carried out to the below-mentioned 
source field among semiconductor layer 
la which consists of a polysilicon contest 
film through contact hole 5a, and 
electrical installation of the pixel 
electrode 9a is carried out to the 
below-mentioned drain field among 
semiconductor layer la through the 
contact hole 8. Moreover, scanning-line 
3a (gate electrode) is arranged so that 
below-mentioned field la 1 for channel 
formation (field of the slash of drawing 
Nakamigi going down) may be countered 
among semiconductor layer la. And 
shading film 11a in the pixel section is 
prepared in the field shown with the 
slash of the upward slant to the right in 
drawing. That is, shading film 11a is 
prepared in the position with which TFT 
containing field la* for channel formation 



of semiconductor layer la, data-line 6a, 
scanning-line 3a, and capacity line 3b are 
seen from a TFT array substrate side, 
and it laps respectively in the pixel 
section. 

[0057] In the field surrounded by the 
thick line containing capacity line 3b 
formed in the bottom of data-line 6a 
especially in drawing 1 , the 
below-mentioned insulator layer between 
the 1st layer is become depressed and 
formed in the concave, and the insulator 
layer is mostly formed relatively between 
the 1st layer concerned convex in the field 
corresponding to the other pixel electrode 
9a and scanning-line 3a (to plane). 
Moreover, if it is made to perform the 
direction of rubbing of the TFT array 
substrate 10 in the direction of the arrow 
of drawing 1 , especially the gestalt of 
this operation will demonstrate an effect. 
[0058] Therefore, the poor orientation 
[ according to / although it was easiest to 
occur in the portion to which it originated 
in the deviation of the distance between 
the substrates originate in the ability of 
rubbing processing to have not been 
appropriately performed with the level 
difference in which the data line is 
formed conventionally, and to which the 
forming face of an orientation film 
becomes high most, or according to such a 
level difference directly, and the poor 
orientation of liquid crystal met the data 
line of this opening field / the gestalt of 
this operation ] in this portion can be 
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reduced by 

[0059] In drawing 2 , constant potential 
line 6b formed from conductive layers, 
such as the same aluminum as data line 
6a, is prepared on the TFT array 
substrate of liquid crystal equipment, 
and it connects with shading film 
(shading wiring) lib in the non-pixel 
section through contact hole 5b. In field 
5C surrounded by the thick line which 
contains contact hole 5b especially in 
drawing 2 , the below-mentioned 
insulator layer between the 1st layer is 
become depressed and formed in the 
concave, and the insulator layer is 
relatively formed between the 1st layer 
concerned in the other field convex (to 
plane). 

[0060] As shown in drawing 6 from 
drawing 3 , while is transparent and 
liquid crystal equipment 100 is equipped 
with the TFT array substrate 10 which 
constitutes an example of a substrate, 
and the opposite substrate 20 by which 
opposite arrangement is carried out at 
this and which it is transparent and also 
constitutes an example of the substrate of 
a way. The TFT array substrate 10 
consists for example, of a quartz 
substrate, and the opposite substrate 20 
consists of a glass substrate or a quartz 
substrate. Pixel electrode 9a is prepared 
in the TFT array substrate 10, and the 
orientation film 19 with which 
predetermined orientation processing of 
rubbing processing etc. was performed is 



formed in the bottom. Pixel electrode 9a 
consists of transparent conductivity thin 
films, such as for example, an ITO film 
(indium teens oxide film). Moreover, the 
orientation film 19 consists of organic 
thin films, such as for example, a 
polyimide thin film, 

[0061] On the other hand, it crosses to the 
opposite substrate 20 all over the, the 
counterelectrode (common electrode) 21 is 
formed, and the orientation film 22 with 
which predetermined orientation 
processing of rubbing processing etc. was 
performed is formed in the bottom. A 
counterelectrode 21 consists of 
transparent conductivity thin films, such 
as for example, an ITO film. Moreover, 
the orientation film 22 consists of organic 
thin films, such as a polyimide thin film. 
[0062] As shown in drawing 3 , TFT30 for 
pixel switching which carries out 
switching control of each pixel electrode 
9a is formed in the position which adjoins 
each pixel electrode 9a at the TFT array 
substrate 10. 

[0063] As further shown in the opposite 
substrate 20 at drawing 3 , the shading 
layer 23 is formed in fields other than the 
opening field of each pixel. For this 
reason, an incident light trespasses 
neither upon field la* for channel 
formation of semiconductor layer la of 
TFT30 for pixel switching, nor the LDD 
(Lightly Doped Drain) fields lb and lc 
from the opposite substrate 20 side. 
Furthermore, the shading layer 23 has 
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functions, such as improvement in 
contrast, and color mixture prevention of 
color material. 

[0064] Thus, it is constituted, and 
between the TFT array substrates 10 and 
the opposite substrates 20 which have 
been arranged so that pixel electrode 9a 
and a counterelectrode 21 may meet, 
liquid crystal is enclosed with the space 
surrounded by the below-mentioned 
sealant 52 (refer to drawing 13 and 
drawing 14 ), and the liquid crystal layer 
50 is formed. The liquid crystal layer 50 
takes a predetermined orientation state 
with the orientation films 19 and 22 in 
the state where the electric field from 
pixel electrode 9a are not impressed. The 
liquid crystal layer 50 consists of liquid 
crystal which mixed the pneumatic liquid 
crystal of a kind or some kinds. It is the 
adhesives which consist of a photoresist 
or thermosetting resin in order that a 
sealant 52 may stick two substrates 10 
and 20 around those, and spacers, such 
as glass fiber for making distance 
between both substrates into a 
predetermined value or a glass bead, are 
mixed. 

[0065] As shown in drawing 3 , in the 
position which counters TFT30 for pixel 
switching respectively, shading film 11a 
is respectively prepared between the TFT 
array substrate 10 and each TFT30 for 
pixel switching. Shading film 11a consists 
of a metal simple substance containing at 
least one of Ti, Cr, W, Ta, Mo, and Pd 



which are a desirable opaque refractory 
metal, an alloy, metal silicide, etc. If 
constituted from such a material, shading 
film 11a is destroyed by high temperature 
processing in the formation process of 
TFT30 for pixel switching performed 
after the formation process of shading 
film 11a on the TFT array substrate 10, 
or it can avoid fusing by it. Since shading 
film 11a is formed, the situation in which 
the return light from the TFT array 
substrate 10 side etc. carries out 
incidence to field la* for channel 
formation of TFT30 for pixel switching or 
the LDD fields lb and lc can be 
prevented, and the property of TFT30 for 
pixel switching does not deteriorate by 
generating of a photocurrent. 
[0066] Furthermore, between shading 
film 11a and two or more TFT30 for pixel 
switching, insulator layer 12' is prepared 
between the 1st layer which consists of a 
monolayer or a multilayer. Between the 
1st layer, insulator layer 12' is prepared 
in order to carry out the electric 
insulation of the semiconductor layer la 
which constitutes TFT30 for pixel 
switching from shading film 11a. 
Furthermore, insulator layer 12' also has 
a function as a ground film for TFT30 for 
pixel switching by being formed all over 
the TFT array substrate 10 between the 
1st layer. That is, it has the function to 
prevent degradation of the property of 
TFT30 for pixel switching with the dry 
area at the time of surface lapping of the 



24 



JP11-218781 



TFT array substrate 10, the dirt which 
remains after washing. 
[0067] As shown in drawing 4 and 
drawing 5 especially here, between the 
1st layer, the field in which capacity line 
3b on the TFT array substrate 10 is 
formed becomes depressed in a concave 
compared with other fields, and insulator 
layer 12' is formed. Like the 
after-mentioned, between the 1st layer, 
insulator layer 12' may be constituted 
from a monolayer portion and a two-layer 
portion, and may consist of only 
monolayers. 

[0068] Such insulator layer 12between 
1st layer' consists of high insulation glass, 
such as NSG (non doped silicate glass), 
PSG (phosphorus silicate glass), BSG 
(boron silicate glass), and BPSG (boron 
phosphorus silicate glass), or a 
silicon oxide film, a silicon nitride film, 
etc. 

[0069] Between the 1st layer constituted 
like the above, by insulator layer 12 f , 
while being able to carry out the electric 
insulation of the TFT30 grade for pixel 
switching from shading film 11a, the 
situation where shading film 11a pollutes 
the TFT30 grade for pixel switching can 
be prevented. While especially insulator 
layer 12* is become depressed and formed 
in a concave here in the field to which 
capacity line (2nd storage -capacitance 
electrode) 3b was formed in the bottom of 
data-line 6a between the 1st layer (refer 
to drawing 4 ) it becomes depressed and 



forms in a concave in the field in which 
capacity line 3b was formed along with 
scanning-line 3a having (referring to 
drawing 5 ) - According to the depth of 
the portion which became depressed in 
the concave as compared with the case 
where form an insulator layer level 
between the 1st layer like before, and 
capacity line 3b is formed on it, the 
difference of the sum total thickness of 
the field in which this capacity line 3b 
was formed, and the field which is not 
formed decreases, and flattening in the 
pixel section is promoted. 
[0070] In drawing 4 For example, shading 
film (3rd storage capacitance electrode) 
11a on insulator layer 12between 1st 
layer*, If the depth of the portion which 
became depressed in the concave is set up 
so that it may become equal to the sum 
total thickness of the If of the 1st 
storage -capacitance electrodes installed 
from drain field le of semiconductor layer 
la, the insulator layer 2 for capacity 
formation (gate insulator layer), capacity 
line 3b, and data-line 6a Between the 3rd 
layer, since the upper surface of an 
insulator layer 7 becomes flat, 
subsequent flattening processing is 
omissible. Or if it hollows to a concave 
somewhat, the burden of subsequent 
flattening processing is mitigable. The If 
of the 1st storage -capacitance electrodes 
which similarly were installed between 
the 1st layer in drawing 5 from drain 
field le of shading film 11a on insulator 
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layer 12', and semiconductor layer la, If 
the depth of the portion which became 
depressed in the concave is set up so that 
it may become equal to the sum total 
thickness of the insulator layer 2 for 
capacity formation, capacity line 3b, and 
data -line 6a, the upper surface of an 
insulator layer 7 will become almost flat 
between the 3rd layer (only the part of 
data-line 6a becomes lower than the pixel 
section). However, in drawing 4 and 
drawing 5 , insulator layer 12* may be 
become depressed and formed in a 
concave between the 1st layer in the 
depth corresponding to shading film 11a, 
the If of the 1st storage-capacitance 
electrodes, the insulator layer 2 for 
capacity formation, and the sum total 
thickness of capacity line 3b. Thus, if 
insulator layer 12' is constituted between 
the 1st layer, in drawing 5 , it will become 
flat E the upper surface of an insulator 
layer 7 ] between the 3rd layer, and will 
become almost flat in drawing 4 (only the 
part of data -line 6a becomes higher than 
the pixel section). 

[0071] Moreover, especially with the 
gestalt of this operation, as shown in 
drawing 5 , let the direction of rubbing to 
the orientation film on pixel electrode 9a 
formed on the TFT array substrate 10 be 
the direction which met the capacity line 
3b side from the scanning-line 3a side at 
other data-line 6a to scanning-line 3a of a 
couple and capacity line 3b which were 
put in order adjacently. It has become 



clear as a result of research according 
[ that it is difficult to perform rubbing 
processing good to the level difference to 
which it is carried out by rubbing 
processing comparatively good to the 
level difference to which a field becomes 
high in the direction of rubbing when 
using the rotation rubbing method 
generally / here /, and a field becomes low 
in the direction of rubbing ] to this 
invention person. Then, if it is made to 
perform rubbing processing in the 
direction towards the capacity line 3b 
side which gave flattening like the gestalt 
of this operation from the scanning-line 
3a side which has not given flattening, 
since the level difference S 1 in one edge of 
scanning-line 3a by the side of the pixel 
located in the upstream of the direction of 
rubbing turns into a level difference to 
which a field becomes high in the 
direction of rubbing, orientation 
restraining force will be strong and 
rubbing processing will be performed 
good. On the other hand, since the level 
difference S2 in the edge of another side 
of scanning-line 3a of the side which 
adjoins capacity line 3b turns into a level 
difference to which a field becomes low in 
the direction of rubbing, orientation 
restraining force is weak and rubbing 
processing is not performed good. 
However, while the field (small level 
difference S3) which is located above 
capacity line 3b and by which flattening 
was carried out is between this level 
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difference S2 and the pixel located in the 
lower stream of a river of the direction of 
rubbing, since it is covered collectively, it 
is distantly [ from an opening field ] 
separated [ from the level difference S2 ] 
of scanning-line 3a of these couples, and 
capacity line 3b with the one band section 
of the shading layer 23. for this reason, 
the thing for which the poor orientation of 
the liquid crystal by this influences a 
picture even if rubbing processing is not 
performed good in a level difference S2 - 
most ■ or there is completely nothing 
Temporarily, if the direction of rubbing 
processing is carried out reversely, you 
have to harrow an opening field by the 
poor orientation of the liquid crystal by 
the level difference Si to which a field 
becomes low in the direction of rubbing 
affecting a picture, or covering such a 
portion in the shading layer 23 further. 
Therefore, what is necessary is just to 
prepare capacity line 3b in an opposite 
side to scanning- line 3a in drawing 5 in 
such a case. 

[0072] Furthermore, since rubbing 
processing is performed in this way when 
carrying out rubbing of it especially along 
with the data line, if the scanning-line 
reversal drive method (1H reversal drive 
method) which reverses the polarity of 
the voltage impressed to the ends of 
liquid crystal for every scanning line is 
used since degradation of liquid crystal is 
not produced by direct-current drive, and 
in order to prevent the flicker of a display 



image, it is advantageous [ the gestalt of 
this operation ] . That is, generally the 
poor orientation (disclination) of liquid 
crystal tends to occur with the level 
difference of the pixel section in near the 
scanning line which is a level difference 
of the direction of the data line. 
[0073] Here, the disclination under the 
influence of the horizontal electric field in 
TN liquid crystal is explained with 
reference to drawing 7 about various 
drive methods as an example with the 
poor orientation of such liquid crystal. 
Drawing 7 sequentially from a top A DOT 
(pixel) reversal drive method, 1H (line) 
reversal drive method, About IS (train) 
reversal drive method and IV (frame) 
reversal drive method The situation of 
the disclination in four pixel opening 
fields surrounded by the three scanning 
lines and the three data lines is shown. 
The right column shows especially the 
left column about counterclockwise TN 
liquid crystal by the display of the liquid 
crystal equipment which looked at the 
situation of the disclination about 
clockwise TN liquid crystal from the 
opposite substrate side. In addition, at 
drawing 7 , the lower right is shown for 
the field which the lower left is shown for 
the field which disclination generates by 
horizontal electric field in the slash 
section of **, in addition poor orientation 
generates with the level difference of the 
data line by the slash section of**. 
Moreover, suppose that the direction of 
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rubbing to the orientation film on a TFT 
array substrate is the direction of [ from 
drawing Nakashita / upper ] in this 
example. 

[0074] As shown in drawing 7 , in the 
narrow field in alignment with right and 
left of the data line, the poor orientation 
of the liquid crystal by the level difference 
of the data line has occurred, without 
asking left- handed -rotation right-handed 
rotation. And in the case of a DOT 
reversal drive method, in (refer to the 
best stage among drawing), and 
left-handed-rotation liquid crystal, the 
disclination by horizontal electric field 
has occurred each scanning-line top and 
on the right-hand side of each data line, 
and the disclination by horizontal electric 
field has occurred in 

right-handed-rotation liquid crystal each 
scanning-line top and on the left-hand 
side of each data line. On the other hand, 
in the case of IS reversal drive method 
(method which reverses the polarity of 
the voltage impressed to the ends of 
liquid crystal per data line), in (refer to 
the 3rd step from the inside of drawing, 
and a top), and left-handed-rotation 
liquid crystal, the disclination by 
horizontal electric field has occurred 
slightly on the right-hand side of each 
data line, and the disclination by 
horizontal electric field has occurred 
slightly on the left-hand side of each data 
line in right-handed-rotation liquid 
crystal. And in the case of IV reversal 



drive method (method which reverses the 
polarity of the voltage impressed to the 
ends of liquid crystal for every frame or 
vertical-scanning period), the disclination 
by (referring to the bottom among 
drawing) and horizontal electric field is 
hardly generated in the upper and lower 
sides of the scanning line. 
[0075] On the other hand, the 
disclination by horizontal electric field 
has occurred with each scanning-line up 
side, without asking (refer to the 2nd step 
from the inside of drawing, and a top), 
and right-handed-rotation left-handed 
rotation in the case of 1H reversal drive 
method. Therefore, as shown in drawing 
7 , the direction of rubbing of the 
orientation film on a TFT array substrate 
is carried out in the direction of [ on a 
lower shell ]. If it constitutes so that the 
level difference of the scanning line may 
be located between these capacity line 
and the scanning line while putting in 
order and forming a capacity line in the 
field of the scanning-line top which the 
disclination by horizontal electric field 
generates The disclination by horizontal 
electric field will mainly be generated 
between this capacity line and scanning 
line, and the bad influence to the pixel 
opening field will be reduced. 
Furthermore, it turns out that the poor 
orientation of the liquid crystal which 
appears along with the data line by 
carrying out flattening of the data-line 
portion from drawing 7 in every reversal 
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drive method can be reduced. 
[0076] Then, the level difference of the 
direction of data-line 6a consists of 
gestalten of this operation so that it may 
come between scanning-line 3a of not the 
edge of scanning-line 3a of a couple, and 
capacity line 3b but this couple, and 
capacity line 3b. Therefore, when a 
scanning-line reversal drive method (1H 
reversal drive method) is adopted, it will 
occur in the field in which the poor 
orientation of liquid crystal is near the 
center of the pixel border area covered in 
the shading layer 23, namely, it 
separated from each pixel opening field. 
Consequently, according to the gestalt of 
this operation, when a scanning-line 
reversal drive method is used, the 
influence the poor orientation of the 
liquid crystal in alignment with 
scanning line 3a which occurs with 
voltage inversion affects a display image 
can be reduced, and raise in contrast and 
highly minute -ization can be attained. 
[0077] As mentioned above, between the 
1st layer which is needed by preparing 
shading film 11a, since the 
predetermined field of insulator layer 12' 
is become depressed and formed in the 
concave, according to the gestalt of this 
operation, processes, such as formation of 
an insulator layer by the application by 
the spin coat of a flattening film of the 
former mentioned above etc. by which 
flattening was carried out, can be skipped 
or simplified. 



[0078] With the gestalt of this operation, 
as shown in drawing 1 and drawing 4 , 
high concentration drain field le of 
semiconductor layer la is installed along 
with data-line 6a, and let it be the If 
(semiconductor layer) of the 1st 
storage -capacitance electrodes. Therefore, 
a storage capacitance is first formed 
through the insulator layer 2 for capacity 
formation between the If (semiconductor 
layer) of this 1st storage capacitance 
electrode, and capacity line (2nd 
storage -capacitance electrode) 3b. In 
addition, since shading film 11a is 
prepared also in the bottom of the If of 
the 1st storage -capacitance electrodes 
installed in the bottom of this data-line 
6a (semiconductor layer), capacity is 
formed through insulator layer 12' 
between the 1st layer also between the If 
(semiconductor layer) of these 1st 
storage -capacitance electrodes, and 
shading film 11a. 

[0079] On the other hand, as shown in 
drawing 1 and drawing 5 , high 
concentration drain field le of 
semiconductor layer la is installed in 
parallel with scanning-line 3a, and let it 
be the If (semiconductor layer) of the 1st 
storage -capacitance electrodes. Therefore, 
a storage capacitance is first formed 
through the insulator layer 2 for capacity 
formation between the If (semiconductor 
layer) of this 1st storage capacitance 
electrode, and capacity line (2nd 
storage -capacitance electrode) 3b. In 
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addition, since shading film 11a is 
prepared also in the bottom of the If of 
this 1st storage -capacitance electrode 
(semiconductor layer), capacity is formed 
through insulator layer 12* between the 
1st layer between the If (semiconductor 
layer) of these 1st storage -capacitance 
electrodes, and shading film (3rd 
storage capacitance electrode) 11a. 
[0080] The storage capacitance of pixel 
electrode 9a can be increased these 
results, using effectively the space which 
separated from the field under data-line 
6a, and an opening field called a field 
parallel to the data line. 
[0081] As the form of this operation 
shows to drawing 1 , drawing 4 , and 
drawing 5 , and insulator layer 12* 
between the 1st layer Since it is become 
depressed and formed in the concave in 
the field to which such capacity is made, 
flattening is attained. Furthermore, since 
thickness in the field which became 
depressed in the concave of insulator 
layer 12between 1st layer as this 
insulator layer for capacity formation' is 
constituted very thinly (to for example, 
about 1000-5000A) The capacity between 
shading film 11a and the If of the 1st 
storage -capacitance electrodes by which 
opposite arrangement was carried out 
through insulator layer 12' can be 
increased between the 1st layer 
concerned, without increasing the surface 
area of capacity line 3b. Thus, since a 
storage capacitance can be made to 



increase so that a pixel opening field may 
not be narrowed, and so that the flat 
nature of the pixel section may not be 
injured, the form of this operation is very 
advantageous. 

[0082] With the form of this operation, 
since electrical installation of the shading 
film lib (and shading film 11a in the 
pixel section connected to this) of the 
shading wiring section is carried out to 
constant potential line 6b as shown in 
drawing 2 and drawing 6 , let shading 
film 11a be constant potential. Therefore, 
potential change of shading film 11a does 
not have a bad influence on shading film 
11a to TFT30 for pixel switching by which 
opposite arrangement is carried out. In 
this case, as constant potential of 
constant potential line 6b, it may be 
equal to grounding potential and may be 
equal to the potential of a 
counterelectrode 21. Moreover, constant 
potential line 6b may be connected to 
constant sources of potential, such as a 
negative supply of the circumference 
circuit for driving liquid crystal 
equipment 100, and a positive supply. 
[0083] In addition, with the form of this 
operation, insulator layer 12* is not 
hollowed by the concave between the 1st 
layer in the field which counters TFT30 
for pixel switching, or the field which 
counters scanning-line 3a. For this 
reason, if the thickness in the field which 
has not become depressed in a concave is 
set as sufficient value even if it makes 
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insulator layer 12' very thin in the field 
which became depressed in the concave 
between the 1st layer, the potential of 
shading film lib will have a bad 
influence on field la' for channel 
formation of TFT30 for pixel switching, or 
there will be no fault which a parasitic 
capacitance attaches between 
scanning-line 3a and shading film lib. 
That is, since a bad influence will not be 
done to TFT30 for pixel switching, or 
scanning-line 3a for the increase in a 
storage capacitance of the thickness in 
the field which became depressed in the 
concave of insulator layer 12' between the 
* 1st layer even if it forms very thinly if the 
composition like the form of this 
operation is taken, it is very 
advantageous. 

[0084] As shown in drawing 2 and 
drawing 6 , furthermore, insulator layer 
12' between the 1st layer Since it is 
become depressed and formed in the 
concave in the position where shading 
film lib and constant potential line 6b 
are connected The process which 
punctures contact hole 5b by etching 
after insulator layer 12' formation 
between the 1st layer like the 
after-mentioned becomes easy according 
to the depth of the portion which became 
depressed in this concave, and can 
puncture contact holes 5a and 5b 
collectively. Therefore, since the 
photolithography process and etching 
process only for puncturing contact hole 



5b are reducible, the number of processes 
is not made to increase and the fall of the 
yield is not caused. 

[0085] It sets to drawing 3 again. TFT 30 
for pixel switching It has LDD (Lightly 
Doped Drain) structure. Field lfor 
channel formation a ! of semiconductor 
layer la in which a channel is formed of 
the electric field from scanning-line 3a 
(gate electrode) and scanning-line 3a, The 
gate insulator layer 2, low concentration 
source field (source side LDD field) lb of 
semiconductor layer la which insulate 
scanning-line 3a and semiconductor layer 
la, It has high concentration source field 
le of low concentration drain field (drain 
side LDD field) lc of data-line 6a (source 
electrode) and semiconductor layer la, 
and semiconductor layer la, and high 
concentration drain field le of the 
polysilicon contest layer 1. One to which 
it corresponds of two or more pixel 
electrode 9a is connected to high 
concentration drain field le. The source 
fields lb and Id and the drain fields lc 
and le are formed by doping the dopant 
the object for n types of predetermined 
concentration, or for p types to 
semiconductor layer la like the 
after -mentioned according to whether n 
type or a p type channel is formed. TFT of 
an n type channel has the advantage that 
a working speed is quick, and it is used in 
many cases as TFT30 for pixel switching 
which is the switching element of a pixel. 
Data-line 6a (source electrode) is 
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constituted from the thin film of shading 
nature, such as alloy films, such as metal 
membrane metallurgy group silicide, 
such as aluminum, by especially the form 
of this operation. Moreover, between 
scanning-line 3a (gate electrode), the gate 
insulator layer 2, and the 1st layer, on 
insulator layer 12 ! , while [ the 2nd layer ] 
the contact hole 8 which leads to contact 
hole 5a and high concentration drain field 
le which lead to Id of high concentration 
source fields was formed respectively, the 
insulator layer 4 is formed. Electrical 
installation of the data-line 6a (source 
electrode) is carried out to Id of high 
concentration source fields through 
contact hole 5a to this source field lb. 
Furthermore, between data-line 6a 
(source electrode) and the 2nd layer, on 
the insulator layer 4, while [ the 3rd 
layer ] the contact hole 8 to high 
concentration drain field le was formed, 
the insulator layer 7 is formed. Electrical 
installation of the pixel electrode 9a is 
carried out to high concentration drain 
field le through the contact hole 8 to this 
high concentration drain field le. The 
above-mentioned pixel electrode 9a is 
prepared in the upper surface of an 
insulator layer 7 between the 3rd layer 
constituted in this way. 
[0086] the offset structure which does not 
drive impurity ion into low concentration 
source field lb and low concentration 
drain field lc although TFT30 for pixel 
switching has LDD structure as 



mentioned above preferably you may 
have -- gate electrode 3a a mask - 
carrying out ■■ high concentration 
impurity ion devoting oneself ■■ self 
you may be self aryne type TFT which 
forms the high concentration source and 
a drain field conformably 
[0087] Moreover, although considered as 
the single-gate structure which has 
accepted and arranged the gate electrode 
(data-line 3a) of TFT30 for pixel 
switching between [ one ] source-drain 
field lb and le with the form of this 
operation, you may arrange two or more 
gate electrodes among these. Under the 
present circumstances, to each gate 
electrode, the same signal is made to be 
impressed. Thus, if TFT is constituted 
above the dual gate (double gate), the 
leakage current of a channel and a 
source-drain field joint can be prevented, 
and the current at the time of OFF can be 
reduced. If at least one of these gate 
electrodes is made into LDD structure or 
offset structure, the OFF state current 
can be reduced further and the stable 
switching element can be obtained. 
[0088] Generally here polysilicon contest 
layers, such as field lfor channel 
formation a* of semiconductor layer la, 
and low concentration source field lb, low 
concentration drain field lc Although a * 
photocurrent will occur according to the 
photo electric-translation effect which 
contest polysilicon has and the transistor 
characteristics of TFT30 for pixel 
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switching will deteriorate if light carries 
out incidence Since data*line 6a (source 
electrode) is formed from the metal thin 
film of shading nature, such as aluminum, 
with the form of this operation so that 
scanning-line 3a (gate electrode) may be 
covered from the bottom The incidence of 
the incident light (namely, drawing 3 
light from a top) to field lfor channel 
formation a' of semiconductor layer la 
and the LDD fields lb and lc can be 
prevented effectively at least. Moreover, 
as mentioned above, to the TFT30 down 
side for pixel switching, since shading 
film 11a is prepared, the incidence of the 
return light (namely, drawing 3 light 
from the bottom) to field lfor channel 
formation a' of semiconductor layer la 
and the LDD fields lb and lc can be 
prevented effectively at least. 
[0089] In addition, in drawing 6 , 
insulator layer 12* consists of two 
insulator layers 12 and 13 between the 
1st layer. Such composition is explained 
in full detail in the place of a 
manufacturing process. 
[0090] (Gestalt of operation of the 2nd of 
liquid crystal equipment) The gestalt of 
operation of the 2nd of the liquid crystal 
equipment by this invention is explained 
based on drawing 8 and drawing 9 . 
Shading film 11a is not prepared in the 
TFT array substrate 10 side, but the 
gestalt of the 2nd operation differs from 
the gestalt of the 1st operation in that 
insulator layer 12' is further formed in 



the concave by becoming depressed 
between the 1st layer only in the field in 
which capacity line 3b was formed in the 
bottom of data-line 6a. In addition, it 
cannot be overemphasized that shading 
film 11a may be prepared as shown in 
drawing 1 . Drawing 8 is the plan of a 
TFT array substrate with which the data 
line, the scanning line, the pixel electrode, 
etc. were formed. Moreover, drawing 9 is 
the B B' cross section of drawing 8 . In 
addition, in order to make each class and 
each part material into the size of the 
grade which can be recognized on a 
drawing, scales are made to have differed 
for each class or every each part material 
in drawing 9 . Moreover, the reference 
mark same about the same component as 
the gestalt of the 1st operation is 
attached, and the explanation is omitted. 
[0091] In the field surrounded in drawing 
8 by the thick line by which capacity line 
3b was formed in the bottom of data-line 
6a As shown in drawing 9 , insulator 
layer 12' is become depressed and formed 
in the concave between the 1st layer, and 
in the field corresponding to the other 
capacity line 3b, pixel electrode 9a, and 
scanning-line 3a, insulator layer 12' is 
mostly formed relatively between the 1st 
layer convex (to plane). 
[0092] Therefore, since flattening only of 
the field where the poor orientation of 
only the field which a level difference 
produces most between the 3rd layer on 
the upper surface of an insulator layer 7, 
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i.e., liquid crystal, becomes a problem 
most is carried out by the concave hollow 
of insulator layer 12* between the 1st 
layer when flattening processing is not 
performed at all like the gestalt of this 
operation, the efficiency of flattening on 
the basis of the cost and time and effort 
concerning flattening processing is very 
good. 

[0093] Moreover, insulator layer 12* is the 
same as that of the case of the gestalt of 
the 1st operation between the 1st layer 
shown in drawing 9 . You may constitute 
from a monolayer portion and a two-layer 
portion, and may constitute only from a 
monolayer. 

[0094] As the gestalt of this operation 
shows to drawing 9 , high concentration 
drain field le of semiconductor layer la 
Since it is installed along with data-line 
6a and considers as the If (semiconductor 
layer) of the 1st storage-capacitance 
electrodes, capacity is formed through 
insulator layer 12* between the 1st layer 
between the If (semiconductor layer) of 
the 1st storage -capacitance electrodes 
and capacity line (2nd 
storage -capacitance electrode) 3b which 
were installed along with data-line 6a. 
And flattening is attained in the field to , 
which such a capacity is made. 
[0095] (Form of operation of the 3rd of 
liquid crystal equipment) The form of 
operation of the 3rd of the liquid crystal 
equipment by this invention is explained 
based on drawing 10 . The form of the 3rd 



operation differs from the form of the 1st 
operation in that shading film 11a is not 
prepared in the TFT array substrate 10 
side. Drawing 10 is the cross section of 
the liquid crystal equipment in the 
position corresponding to the OC cross 
section of drawing 1 . In addition, in order 
to make each class and each part 
material into the size of the grade which 
can be recognized on a drawing, scales 
are made to have differed for each class 
or every each part material in drawing 
10 . Moreover, the reference mark same 
about the same component as the form of 
the 1st operation is attached, and the 
explanation is omitted. 
[0096] As shown in drawing 10 , shading 
film 11a is not prepared as compared 
with drawing 5 the liquid crystal 
equipment of the form of the 3rd 
operation indicated the form of the 1st 
operation to be. Since it is the same as 
that of the form of the 1st operation about 
other composition, explanation is omitted. 
[0097] Moreover, between the 1st layer 
shown in drawing 10 , like the case of the 
form of the 1st operation, insulator layer 
12' may be constituted from a monolayer 
portion and a two-layer portion, and may 
consist of only monolayers. 
[0098] Therefore, when flattening 
processing is not performed at all like the 
form of this operation, in both the field 
where capacity line 3b was formed in the 
bottom of data line 6a which a level 
difference produces most, and the field in 
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which capacity line 3b was formed along 
with scanning-line 3a, flattening is 
attained by the concave hollow of 
insulator layer 12' between the 1st layer 
on the upper surface of an insulator layer 
7 between the 3rd layer. 
[0099] (Form of operation of the 4th of 
liquid crystal equipment) The form of 
operation of the 4th of the liquid crystal 
equipment by this invention is explained 
based on drawing 11 . The form of the 4th 
operation differs from the form of the 1st 
operation at the point which the TFT 
array substrate 10 serves as insulator 
layer 12between 1st layer as ground film 
of semiconductor layer la', and does not 
have insulator layer 12' between the 1st 
layer, and does not have shading film 11a. 
Drawing 11 is the cross section of the 
liquid crystal equipment in the position 
corresponding to the BB 1 cross section of 
drawing 1 . In addition, in order to make 
each class and each part material into the 
size of the grade which can be recognized 
on a drawing, scales are made to have 
differed for each class or every each part 
material in drawing 11 . Moreover, the 
reference mark same about the same 
component as the form of the 1st 
operation is attached, and the 
explanation is omitted. 
[0100] As shown in drawing 11 , as for the 
liquid crystal equipment of the form of 
the 4th operation, shading film 11a is not 
prepared as compared with the form of 
the 1st operation. Furthermore, there is 



no insulator layer 12* between the 1st 
layer, and the If (semiconductor layer) of 
the 1st storage capacitance electrodes is 
formed on the direct TFT array substrate 
10. And in the field in which capacity line 
3b under data-line 6a was formed, the 
insulator layer 4 is become depressed and 
formed in the concave between the 2nd 
layer, and, thereby, flattening in the 
upper surface of an insulator layer 7 is 
attained between the 3rd layer. In 
addition, flattening of the insulator layer 
4 may be hollowed, formed and carried 
out to a concave between the 2nd layer, 
and it is not necessary to carry out 
flattening like the form of the 2nd 
operation about the field in which 
capacity line 3b was formed along with 
scanning-line 3a. 

[0101] Moreover, while [ the 2nd layer ] 
being shown in drawing 11 , an insulator 
layer 4 is the same as that of the case of 
insulator layer 12between 1st layer' in 
the form of the 1st operation. You may 
constitute from a monolayer portion and 
a two-layer portion, and may constitute 
only from a monolayer. 
[0102] Thus, it is also possible to carry 
out flattening between the 2nd layer 
using an insulator layer 4. 
[0103] In addition, as shown in drawing 
1 , it cannot be overemphasized between 
shading film 11a or the 1st layer that 
insulator layer 12* may be prepared. 
[0104] (Form of operation of the 5th of 
liquid crystal equipment) The form of 
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operation of the 5th of the liquid crystal 
equipment by this invention is explained 
based on drawing 12 . The form of the 5th 
operation differs from the form of the 1st 
operation at the point which the TFT 
array substrate 10 serves as insulator 
layer 12between 1st layer as ground film 
of semiconductor layer la 1 , and does not 
have insulator layer 12' between the 1st 
layer, and does not have shading film 11a. 
Drawing 12 is the cross section of the 
liquid crystal equipment in the position 
corresponding to the B-B 1 cross section of 
drawing 1 . In addition, in order to make 
each class and each part material into the 
size of the grade which can be recognized 
on a drawing, scales are made to have 
differed for each class or every each part 
material in drawing 12 , Moreover, the 
reference mark same about the same 
component as the form of the 1st 
operation is attached, and the 
explanation is omitted. 
[0105] As shown in drawing 12 , as for the 
liquid crystal equipment of the form of 
the 4th operation, shading film 11a is not 
prepared as compared with the form of 
the 1st operation. Furthermore, there is 
no insulator layer 12* between the 1st 
layer, and the If (semiconductor layer) of 
the 1st storage -capacitance electrodes is 
formed on the direct TFT array substrate 
10. And in the field in which capacity line 
3b under data-line 6a was formed, the 
insulator layer 7 is become depressed and 
formed in the concave between the 3rd 



layer, and, thereby, flattening in the 
upper surface of an insulator layer 7 is 
attained between the 3rd layer. In 
addition, flattening of the insulator, layer 
7 may be hollowed, formed and carried 
out to a concave between the 3rd layer, 
and it is not necessary to carry out 
flattening like the form of the 2nd 
operation about the field in which 
capacity line 3b was formed along with 
scanning-line 3a. 

[0106] Moreover, while [ the 3rd layer ] 
being shown in drawing 12 , an insulator 
layer 7 is the same as that of the case of 
insulator layer 12between 1st layer' in 
the form of the 1st operation. You may 
constitute from a monolayer portion and 
a two-layer portion, and may constitute 
only from a monolayer. 
[0107] Thus, it is also possible to carry 
out flattening between the 3rd layer 
using an insulator layer 7. 
[0108] In addition, as shown in drawing 
1 , it cannot be overemphasized between 
shading film 11a or the 1st layer that 
insulator layer 12' may be prepared. 
[0109] (The whole liquid crystal 
equipment composition) The whole form 
composition of each operation of the 
liquid crystal equipment constituted as 
mentioned above is explained with 
reference to drawing 13 and drawing 14 . 
In addition, drawing 13 is the plan which 
looked at the TFT array substrate 10 
from the opposite substrate 20 side with 
each component formed on it, and 
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drawing 14 is an HH* cross section of 
drawing 13 shown including the opposite 
substrate 20. 

[0110] In drawing 13 , on the TFT array 
substrate 10, the sealant 52 is formed 
along the edge and the circumference 
abandonment 53 of the shading nature 
which consists of material which is the 
same as the shading layer 23, or is 
different is formed in parallel to the 
inside. The data-line drive circuit 101 and 
the mounting terminal 102 are formed in 
the field of the outside of a sealant 52 
along with one side of the TFT array 
substrate 10, and the scanning-line drive 
circuit 104 is established in it along with 
two sides which adjoin this one side. If 
the scanning signal delay supplied to 
scanning-line 3a does not become a 
problem, the scanning-line drive circuit 
104 cannot be overemphasized by the 
thing only with sufficient one side. 
Moreover, you may arrange the data- line 
drive circuit 101 on both sides along the 
side of a screen-display field. For example, 
data-line 6a of an odd number train 
supplies a picture signal from the 
data-line drive circuit arranged along one 
side of a screen-display field, and you 
may make it the data line of an even 
number train supply a picture signal 
from the data -line drive circuit arranged 
along the side of the opposite side of the 
aforementioned screen-display field. 
Thus, if it is made to drive data-line 6a in 
the shape of a ctenidium, since the 



occupancy area of a data-line drive circuit 
is extensible, it becomes possible to 
constitute a complicated circuit. 
Furthermore, two or more wiring 105 for 
connecting between the scanning-line 
drive circuits 104 established in the both 
sides of a screen- display field is formed in 
one side in which the TFT array 
substrate 10 remains. Moreover, in at 
least one place of the corner section of the 
opposite substrate 20, the fish eye 106 
which consists of flow material for taking 
an electric flow between the TFT array 
substrate 10 and the opposite substrate 
20 is formed. And as shown in drawing 
14 , the opposite substrate 20 with the 
almost same profile as the sealant 52 
shown in drawing 13 has fixed to the TFT 
array substrate 10 by the sealant 52 
concerned. 

[0111] Electrical installation of the 
data-line drive circuit 101 and the 
scanning-line drive circuit 104 is 
respectively carried out to data-line 6a 
(source electrode) and scanning-line 3a 
(gate electrode) by wiring. The picture 
signal changed into the form in which a 
real time display is possible from the 
control circuit which is not illustrated is 
inputted into the data -line drive circuit 
101, arid the data-line drive circuit 101 
sends the signal level according to the 
picture signal to it at data-line 6a (source 
electrode) according to the scanning-line 
drive circuit 104 sending a gate voltage to 
scanning- line 3a in order in pulse. It is 
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also possible to form the complementary 
type TFT which is the same process 
mostly and constitutes the data-line drive 
circuit 101 and the scanning-line drive 
circuit 104 especially from a form of this 
operation at the time of formation of 
TFT30 for pixel switching since TFT30 
for pixel switching is pSi (contest 
polysilicon) type TFT, and it is 
advantageous on manufacture. 
[0112] Next, the two-dimensional layout 
on the TFT array substrate 100 of 
shading film lib which makes the 
shading wiring section in the gestalt of 
the 1st operation to drawing 15 is shown. 
[0113] As shown in drawing 15 , shading 
film 11a is taken about so that 
scanning-line 3a, capacity line 3b, and 
data line 6a may be covered in the 
screen- display field in the circumference 
abandonment 53, and it is the outside of a 
screen- display field, it wires so that it 
may pass along the lower part of the 
circumference abandonment 53 on the 
opposite substrate 20, and as shown in 
drawing 2 , it is connected to a constant 
potential line. Thus, if it wires, the dead 
space under the circumference 
abandonment 53 can be used effectively, 
and a large area which stiffens a sealant 
can be taken. Moreover, the 
circumference abandonment 53 prepared 
on the opposite substrate 20 is formed 
with this material by shading film 11a 
and this layer on the TFT array substrate 
10, and you may make it connect with the 



shading films 11a and lib electrically. 
Thus, since the need becomes that there 
is nothing by building in the 
circumference abandonment 53 as for the 
shading layer on the opposite substrate 
20, the precision at the time of the 
lamination of TF array substrate 10 and 
the opposite substrate 20 can be 
disregarded, and the bright liquid crystal 
equipment with which permeability does 
not vary can be realized. 
[0114] In addition, you may form the 
inspection circuit for inspecting the 
quality of the precharge circuit which 
precedes the precharge signal of a 
predetermined voltage level with a 
picture signal, and supplies it 
respectively on the TFT array substrate 
10 in drawing 15 at further two or more 
data-line 6a from drawing 13 , the 
sampling circuit which samples a picture 
signal and is respectively supplied to two 
or more data-line 6a, and the liquid 
crystal equipment concerned at the 
manufacture middle or the time of 
shipment, a defect, etc. Moreover, you 
may make it connect with LSI for a drive 
mounted on TAB (tape automated 
bonding substrate) instead of forming the 
data-line drive circuit 101 and the 
scanning-line drive circuit 104 on the 
TFT array substrate 10 electrically and 
mechanically through the anisotropy 
electric conduction film prepared in the 
periphery of the TFT array substrate 10. 
[0115] Moreover, although not shown in 



38 



JP11-218781 



drawing 15 from drawing 1 , according to 
the exception of modes of operation, such 
as TN (Twisted Nematic) mode, STN 
(super TN) mode, and D STN 
(double STN) mode, and the normally 
white mode / normally black mode, a 
polarization film, a phase contrast film, a 
polarizing plate, etc. are respectively 
arranged in a predetermined direction at 
the side in which the outgoing radiation 
light of the side in which the incident 
light of the opposite substrate 20 carries 
out incidence, and the TFT array 
substrate 10 carries out outgoing 
radiation. 

[0116] Next, operation of the gestalt of 
this operation constituted as mentioned 
above is explained with reference to 
drawing 15 from drawing 3 and drawing 
13 . 

[0117] First, the data-line drive circuit 
101 which received the picture signal 
from the control circuit impresses a 
signal level to data-line 6a (source 
electrode) in the timing and the size 
according to this picture signal, in 
parallel to this, the scanning-line drive 
circuit 104 impresses a gate voltage to 
scanning-line 3a (gate electrode) one by 
one in pulse to predetermined timing, 
and TFT30 for pixel switching drives it. 
In TFT30 for pixel switching to which 
source voltage was impressed by this 
when the gate voltage was set to ON, 
voltage is impressed to pixel electrode 9a 
through the channel and the drain fields 



lc and le which were formed in field Ifor 
channel formation a[ of the source fields 
Id and lb and semiconductor layer la ]'. 
And as for the voltage of this pixel 
electrode 9a, only the time when no less 
than 3 figures are longer than the time 
when source voltage was impressed is 
held by the storage capacitance (refer to 
drawing 4 and drawing 5 ). 
[0118] As mentioned above, if voltage is 
impressed to pixel electrode 9a, the 
orientation state of the liquid crystal in 
the portion pinched by this pixel 
electrode 9a and counterelectrode 21 in 
the liquid crystal layer 50 changes, and if 
it is a normally white mode According to 
the impressed voltage, passage of this 
liquid crystal portion of an incident light 
is made impossible, if it is normally black 
mode, according to the impressed voltage, 
passage of this liquid crystal portion of an 
incident light will be enabled, and light 
with the contrast according to the picture 
signal will carry out outgoing radiation 
from liquid crystal equipment 100 as a 
whole. 

[0119] Especially, with the gestalt of this 
operation, since flattening in the pixel 
section is attained by hollowing and 
forming a layer insulation film in a 
concave, especially the poor orientation of 
liquid crystal is reduced near the field in 
which the capacity line was formed, and 
it becomes possible [ displaying a picture 
high-definition by high contrast ] with 
liquid crystal equipment 100. 
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[0120] Since the liquid crystal equipment 
100 explained above is applied to an 
electrochromatic display projector, the 
liquid crystal equipment 100 of three 
sheets will be respectively used as a light 
valve for RGB, and incidence of the light 
of each color respectively decomposed 
through the dichroic mirror for RGB color 
separation will be respectively carried out 
to each panel as an incident light. 
Therefore, with the gestalt of each 
operation, the light filter is not prepared 
in the opposite substrate 20. However, 
you may form the light filter of RGB in 
the predetermined field which counters 
pixel electrode 9a in which the shading 
layer 23 is not formed in liquid crystal 
equipment 100 on the opposite substrate 
20 with the protective coat. If it does in 
this way, the liquid crystal equipment of 
the gestalt of this operation is applicable 
to electrochromatic display equipments, 
such as direct viewing types other than a 
liquid crystal projector, and reflected type 
electrochromatic display television. 
Furthermore, you may form a, micro lens 
so that it may correspond 1 pixel on 
[ one ] the opposite substrate 20. If it does 
in this way, bright liquid crystal 
equipment is realizable by improving the 
condensing efficiency of an incident light. 
Furthermore, you may form the die clo 
IKKU filter which makes a RGB color 
using interference of light by depositing 
the interference layer to which the 
refractive index of many layers is 



different on the opposite substrate 20 
again. According to this opposite 
substrate with a die clo IKKU filter, 
brighter electrochromatic display 
equipment is realizable. 
[0121] Although [ liquid crystal 
equipment 100 ] incidence of the incident 
light is carried out from the opposite 
substrate 20 side as usual, when shading 
film 11a is prepared like the gestalt of the 
1st operation, incidence of the incident 
light is carried out from the TFT array 
substrate 10 side, and it may be made to 
carry out outgoing radiation from the 
opposite substrate 20 side. That is, even 
if it attaches liquid crystal equipment 100 
in a liquid crystal projector in this way, it . 
is possible to be able to prevent light 
carrying out incidence to field lfor 
channel formation a* of semiconductor 
layer la and the LDD fields lb and 1c, 
and to display a high-definition picture 
on them. Here, in order to prevent the 
reflection by the side of the rear face of 
the TFT array substrate 100 
conventionally, the polarizing plate with 
which AR coat was carried out for acid 
resisting needs to be arranged separately, 
and AR film needed to be stuck. However, 
with the gestalt of the 1st operation, since 
[ of the front face of the TFT array 
substrate 10, and semiconductor layer 
la ] shading film 11a is formed at least 
between field lfor channel formation a', 
and the LDD fields lb and lc, such a 
polarizing plate and AR film by which AR 
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coat was carried out are used, or the need 
of using the substrate which carried out 
AR processing of TFT array substrate 10 
itself is lost. Therefore, according to the 
gestalt of this operation, material cost 
can be cut down, and a contaminant, a 
blemish, etc. do not drop the yield at the 
time of polarizing plate attachment, and 
it is very advantageous. Moreover, since 
lightfastness is excellent, even if it uses 
the bright light source, or it carries out 
polarization conversion by the 
polarization beam splitter and it raises 
efficiency for light utilization, 
quality -of-image degradation of the cross 
talk by light etc. is not produced. 
[0122] Moreover, although it was 
explained that the switching element of 
liquid crystal equipment 100 was a right 
stagger type or the KOPURANA type 
polysilicon contest TFT, the gestalt of this 
operation is effective also to TFT of other 
form, such as reverse stagger type TFT 
and an amorphous silicon TFT. 
[0123] Furthermore, in liquid crystal 
equipment 100, although the liquid 
crystal layer 50 was constituted from a 
pneumatic liquid crystal as an example, if 
the polymer dispersed liquid crystal 
which distributed liquid crystal as a 
minute grain in the macromolecule is 
used, the orientation films 19 and 22 and 
the above-mentioned polarization film, a 
polarizing plate, etc. will become 
unnecessary, and the advantage of a raise 
in the brightness of liquid crystal 



equipment or low-power -izing by 
efficiency for light utilization increasing 
will be acquired. Furthermore, when 
applying liquid crystal equipment 100 to 
reflected type liquid crystal equipment by 
constituting pixel electrode 9a from a 
metal membrane with high reflection 
factors, such as aluminum, you may use 
SH (super HOMEOTORO pick) type 
liquid crystal to which perpendicular 
orientation of the liquid crystal molecule 
was mostly carried out in the state of no 
voltage impressing. Furthermore, 
although the counterelectrode 21 is 
provided in the opposite substrate 20 side 
in liquid crystal equipment 100 again so 
that perpendicular electric field (vertical 
electric field) may be impressed to the 
liquid crystal layer 50 What (that is, the 
electrode for horizontal electric-field 
generating is prepared in the TFT array 
substrate 10 side, without preparing the 
electrode for vertical electric -field 
generating in the opposite substrate 20 
side) pixel electrode 9a is respectively 
constituted also for from an electrode for 
horizontal electric field generating of a 
couple so that electric field (horizontal 
electric field) parallel to the liquid crystal 
layer 50 may be impressed is possible. 
Thus, it is advantageous, when extending 
an angle of visibility rather than the case 
where vertical electric field are used, if 
horizontal electric field are used. In 
addition, it is possible to apply the gestalt 
of this operation to various kinds of liquid 
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crystal material (liquid crystal phase), a 
mode of operation, a liquid crystal array, 
the drive method, etc. 
[0124] (Manufacture process) Next, it is 
explained with reference to drawing 23 
from drawing 16 , using the liquid crystal 
equipment of the gestalt of the 1st 
operation about the manufacture process 
of liquid crystal equipment with the 
above composition as an example. In 
addition, it is process drawing which 
drawing 19 is made to correspond to the 
B-B* cross section of drawing 4 including 
the characteristic part in the gestalt of 
the 1st operation of each class by the side 
of the TFT array substrate in each 
process from drawing 16 , and is shown, 
and is process drawing which drawing 23 
makes each class by the side of the TFT 
array substrate in each process 
correspond to the D-D' cross section of 
drawing 6 from drawing 20 , and is shown 
further. And the process (l) described in 
these drawings - a process (20) are 
respectively put in block as the same 
process in the portion into which it is [ on 
the TFT array substrate 1 ] different from 
each other, and are performed. 
[0125] First, with reference to drawing 
19 , it explains from drawing 16 focusing 
on the manufacture process of the portion 
which was formed in data-line 3a 
corresponding to the B-B' cross section of 
drawing 4 , and the bottom of it and 
which capacity line 3b Reaches and 
contains the If (semiconductor layer) of 



the 1st storage capacitance electrodes. In 
addition, since the manufacture distance 
of the component shown in the A-A'OC of 
manufacture distance [ of the component 
shown in the cross section ] or drawing 5 ' 
cross section of drawing 3 is also put in 
block with each distance shown in 
drawing 19 and is performed from 
drawing 16 , explanation is suitably 
added for every distance also about these 
manufacturing processes. 
[0126] As shown in the process (l) of 
drawing 16 , the TFT array substrates 10, 
such as a quartz substrate and hard glass, 
are prepared. Here, preferably, annealing 
processing is carried out at inert gas 
atmosphere, such as N2 (nitrogen), and 
the elevated temperature of about 
900*1300 degrees C, and it pretreats so 
that distortion produced in the TFT array 
substrate 10 in the elevated-temperature 
process carried out behind may decrease. 
That is, according to the temperature by 
which high temperature processing is 
carried out at the maximum elevated 
temperature in a manufacture process, 
the TFT array substrate 10 is 
heat-treated at the same temperature or 
the temperature beyond it in advance. 
[0127] Thus, all over the processed TFT 
array substrate 10, about 10005000A 
thickness and the shading film 11 which 
is about 2000A thickness preferably are 
formed for metal alloy films, such as 
metal metallurgy group silicide, such as 
Ti, Cr, W, Ta, Mo, and Pd, by the spatter. 
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[0128] Then, as shown in a process (2), 
shading film 11a is formed by forming the 
resist mask corresponding to the pattern 
(referring to drawing 1 ) of shading film 
11a by the photolithography on the this 
formed shading film 11, and etching to 
the shading film 11 through this resist 
mask. 

[0129] As shown in a process (3), by the 
ordinary pressure or reduced pressure 
CVD on shading film 11a Next, TEOS 
(tetrapod ethyl orthochromatic silicate) 
gas, TEB (tetrapod ethyl boat rate) gas, 
TMOP (tetrapod methyl OKISHI force 
rate) gas, etc. are used. The 1st insulator 
layer 12 (lower layer of two-layer 
insulator layer 12between 1st layer 1 ) 
which consists of silicate glass films, such 
as NSG, PSG, BSG, and BPSG, a silicon 
nitride film, a silicon-oxide film, etc. is 
formed. The thickness of this 1st 
insulator layer 12 considers as about 
5000-20000A, and determines the 
thickness of the 1st insulator layer 12 by 
the thickness of a film to embed at a next 
process. 

[0130] Next, as shown in a process (4), to 
the field (refer to drawing 1 , drawing 4 , 
and drawing 5 ) which is due to form 
capacity line 3b up, it etches and the 1st 
insulator layer 12 in this field is removed. 
Here, since the 1st insulator layer 12 can 
be removed in different direction in the 
almost same size as the resist mask 
formed by the photolithography when the 
aforementioned etching is processed by 



dry etching, such as reactant etching and 
reactant ion beam etching, there is an 
easily controllable advantage as a design 
size. Although the puncturing field of the 
1st insulator layer 12 spreads on the 
other hand since it is isotropic when wet 
etching is used as it is also few, since the 
side -attachment- wall side of an aperture 
can be formed in the shape of a taper, the 
polysilicon contest film 3 or resist for 
forming scanning-line 3a of a back 
process do not remain in the 
circumference of a side attachment wall 
of an aperture, without etching and 
exfoliating, and do not cause the fall of 
the yield. In addition, as a method of 
forming the side -attachment- wall side of 
the aperture of the 1st insulator layer 12 
in the shape of a taper, once it 
********** s fay etching, a resist 
pattern may be retreated and dry etching 
may be performed again. Moreover, it 
cannot be overemphasized that dry 
etching and wet etching may be combined. 
[0131] Next, as shown in a process (5), 
the 2nd insulator layer 13 (upper layer of 
two-layer insulator layer 12between 1st 
layer*) which consists of a silicate glass 
film, a silicon nitride film, a silicon-oxide 
film, etc. is formed like the 1st insulator 
layer 12 on shading film 11a and the 1st 
insulator layer 12. The thickness of this 
2nd insulator layer 13 may be about 
1000-2000A. To the 2nd insulator layer 
13, by performing about 900-degree C 
annealing processing, while preventing 
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contamination, you may carry out 
flattening. 

[0132] Especially with the gestalt of this 
operation, as shown in drawing 4 , before 
pixel electrode 9a is formed in the field to 
which capacity line 3b is formed in the 
bottom of data*line 6a, the thickness of 
the 1st insulator layer 12 which forms 
insulator layer 12' between the 1st layer, 
and the 2nd insulator layer 13 is set up so 
that a pixel field may become flatness 
mostly. 

[0133] Next, as shown in a process (6), 
about 450-550 degrees C of amorphous 
silicon films are preferably formed 
comparatively on the 2nd insulator layer 
13 with the reduced pressure CVD (for 
example, CVD with a pressure of about 
20-40Pa) using the mono silane gas of 
flow rate about 400 to 600 cc/min, 
disilane gas, etc. of about 500 degrees C 
in low -temperature environment. Then, 
in nitrogen atmosphere, at about 600-700 
degrees C, preferably, solid phase growth 
of the polysilicon contest film 1 is carried 
out by ****** which performs annealing 
processing of 4 - 6 hours for about 1 to 10 
hours until it becomes the thickness of 
about 1000A preferably in about 
500-2000A thickness. 
[0134] Under the present circumstances, 
as TFT30 for pixel switching shown in 
drawing 3 , in creating n channel type 
TFT30 for pixel switching, it dopes 
slightly the dopant of V group elements, 
such as Sb (antimony), As (arsenic), and 



P (Lynn), with an ion implantation etc. to 
the field for channel formation concerned. 
Moreover, in using TFT30 for pixel 
switching as a p-channel type, it dopes 
slightly the dopant of III group elements, 
such as B (boron), Ga (gallium), and In 
(indium), with an ion implantation etc. In 
addition, you may form the polysilicon 
contest film 1 directly by reduced 
pressure CVD etc. without passing 
through an amorphous silicon film. Or 
drive silicon ion into the polysilicon 
contest film deposited by reduced 
pressure CVD etc., once make it 
amorphous (amorphous-izing), it is made 
to recrystallize by annealing processing 
etc. after that, and the polysilicon contest 
film 1 may be formed. 
[0135] Next, as shown in the process (7) 
of drawing 17 , semiconductor layer la of 
the **** predetermined pattern shown in 
drawing 1 is formed according to a 
photolithography process, an etching 
process, etc. That is, the If 
(semiconductor layer) of the 1st 
storage -capacitance electrodes installed 
from semiconductor layer la (refer to 
drawing 3 ) which constitutes TFT30 for 
pixel switching is formed especially in the 
field in which capacity line 3b is formed 
along with the field in which capacity line 
3b is formed, and scanning-line 3a under 
data -line 6a (refer to drawing 4 and 
drawing 5 ). 

[0136] As shown in a process (8), the If 
(semiconductor layer) of the 1st 
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storage -capacitance electrodes with 
semiconductor layer la which constitutes 
TFT30 for pixel switching next, the 
temperature of about 900-1300 degrees C, 
and by oxidizing thermally with the 
temperature of about 1000 degrees C 
preferably Form a thermal oxidation 
silicon film with a comparatively thin 
thickness of about 300A, and a 
high-temperature-oxidation silicon film 
(HTO film) and a silicon nitride film are 
further deposited on the comparatively 
thin thickness of about 500A by reduced 
pressure CVD etc. The insulator layer 2 
for capacity formation is formed with the 
gate insulator layer 2 (refer to drawing 
3 ) of TFT30 for pixel switching with 
multilayer structure (refer to drawing 4 
and drawing 5 ). consequently the 
thickness of the If of the 1st 
storage -capacitance electrodes 
(semiconductor layer la) ■■ the thickness 
of about 300-1500A - desirable - the 
thickness of about 350-500A - becoming 
- the thickness of the insulator layer 2 
for capacity formation (gate insulator 
layer) the thickness of about 200-1500A 
-• it becomes the thickness of about 
300- 1000A preferably Thus, by 
shortening elevated-temperature thermal 
oxidation time, when using especially an 
about 8 inches large-sized wafer, the 
warp by heat can be prevented. However, 
you may form the insulator layer 2 (gate 
insulator layer 2) for capacity formation 
with a single layer structure only by 



oxidizing the poly silicon contest layer 1 
thermally. 

[0137] In addition, although not limited 
especially in a process (8), you may make 
the amount of [ used as the If of the 1st 
storage -capacitance electrodes ] 
semiconductor layer dope and form for 
example, P ion into low resistance in 
about 3xl012/cm2 of doses. 
[0138] Next, thermal diffusion of the 
process (Lynn (P as shown in 9), after 
depositing the polysilicon contest layer 3 
by reduced pressure CVD etc.) is carried 
out, and the polysilicon contest film 3 is 
electric-conduction-ized. Or you may use 
the doped silicon film which introduced P 
ion simultaneously with membrane 
formation of the polysilicon contest film 3. 
As shown in a process (10), capacity line 
3b is formed according to the 
photolithography process using the resist 
mask, an etching process, etc. with 
scanning-line 3a (gate electrode) of the 
**** predetermined pattern shown in 
drawing 1 . Thickness of such capacity 
line 3b (scanning-line 3a) is made into 
about 3500A. 

[0139] However, capacity line 3b and 
scanning-line 3a may be formed from a 
high- melting point metal membrane or 
metal silicide films, such as not a 
polysilicon contest layer but W, Mo, etc., 
or may be formed in a multilayer 
combining these metal membranes or a 
metal silicide film, and a polysilicon 
contest film, in this case, if the shading 
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layer 23 arranges capacity line 3b and 
scanning-line 3a as the part or the 
shading film which boils all and 
corresponds of a wrap field, it will also 
become possible to omit a part or all of 
the shading layer 23 by the shading 
nature which a metal membrane 
metallurgy group silicide film has In this 
case, there is an advantage which can 
prevent decline in the pixel numerical 
aperture by the lamination gap with the 
opposite substrate 20 and the TFT array 
substrate 10 especially. 
[0140] Next, as shown in a process (ll), 
when TFT30 for pixel switching shown in 
drawing 3 is set to n channel type TFT 
with LDD structure, In order to form low 
concentration source field lb and low 
concentration drain field lc in 
semiconductor layer la first The dopant 
200 of V group elements, such as P, is 
doped by low concentration, using 
scanning-line 3a (gate electrode) as a 
diffusion mask (with for example, dose 
which is one to 3x101 3 7cm2 about P ion). 
Thereby, semiconductor layer la under 
scanning-line 3a (gate electrode) becomes 
field la' for channel formation. Capacity 
line 3b and scanning-line 3a are also 
formed into low resistance by the dope of 
this impurity (refer to drawing 4 and 
drawing 5 ). 

[0141] Then, as shown in the process (12) 
of drawing 18 , in order to form high 
concentration source field lb and high 
concentration drain field lc which 



constitute TFT30 for pixel switching after 
forming the resist layer 202 on 
scanning-line 3a (gate electrode) with a 
mask with wide width of face rather than 
scanning-line 3a (gate electrode), 
similarly the dopant 201 of V group 
elements, such as P, is doped by high 
concentration (for example, P ion the 
dose of one to 3xl015-/cm2) Moreover, 
when using TFT30 for pixel switching as 
a p channel type, in order to form low 
concentration source field lb, low 
concentration drain field lc and Id of 
high concentration source fields, and high 
concentration drain field le in 
semiconductor layer la, the dopant of III 
group elements, such as B, is used and 
doped. Thus, when it considers as LDD 
structure, the advantage which can 
reduce the short channel effect is 
acquired. In addition, it is good also as 
TFT of offset structure, without, for 
example, performing a low-concentration 
dope, and it is good also as self aryne type 
TFT by the ion -implantation technology 
using P ion, B ion, etc., using 
scanning-line 3a (gate electrode) as a 
mask. 

[0142] Capacity line 3b and scanning-line 
3a are also further formed into low 
resistance by the dope of this impurity 
(refer to drawing 4 and drawing 5 ). 
[0143] In parallel to these processes, the 
data-line drive circuit 101 and the 
scanning-line drive circuit 104 with the 
complementary-type structure which 
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consists of n channel type TFT and 
p -channel type TFT are formed in the 
periphery on the TFT array substrate 10. 
Thus, since TFT30 for pixel switching is 
the poly silicon contest TFT in the form of 
this operation, at the time of formation of 
TFT30 for pixel switching, it is the same 
process mostly, and the data-line drive 
circuit 101 and the scanning-line drive 
circuit 104 can be formed, and it is 
advantageous on manufacture. 
[0144] Next, using an ordinary pressure 
or reduced pressure CVD, TEOS gas, etc., 
as shown in a process (13), while [ the 
2nd layer ] consisting of silicate glass 
films, such as NSG, PSG, BSG, and 
BPSG, a silicon nitride film, a 
silicon oxide film, etc., an insulator layer 
4 is formed, so that capacity line 3b and 
scanning-line 3a may be covered with 
scanning-line 3a (gate electrode) in 
TFT30 for pixel switching (refer to 
drawing 4 and drawing 5 ). The thickness 
of an insulator layer 4 has desirable 
about 5000- 15000A between the 2nd layer. 
[0145] Next, as shown in drawing 3 , in 
order to activate Id of high concentration 
source fields, and high concentration 
drain field le, after performing about 
1000-degree C annealing processing 
about 20 minutes in the stage of a process 
(14), contact hole 5a to the data line 31 
(source electrode) is formed by dry 
etching, such as reactant etching and 
reactant ion beam etching. Under the 
present circumstances, there is an 



advantage that the direction which 
punctured contact hole 5a etc. can make a 
puncturing configuration almost the 
same as a mask configuration by 
anisotropic etching like reactant etching 
and reactant ion beam etching. However, 
if it punctures combining dry etching and 
wet etching, since these contact hole 5a 
etc. will be made in the shape of a taper, 
the advantage that the open circuit at the 
time of wiring connection can be 
prevented is acquired. Moreover, the 
contact hole for connecting with the 
wiring which illustrates neither 
scanning-line 3a nor capacity line 3b 
(refer to drawing 5 ) is also punctured to 
an insulator layer 4 between the 2nd 
layer according to the same process as 
contact hole 5a. 

[0146] Next, between the 2nd layer, as 
shown in a process (15), as it deposits on 
about 3000A preferably in about 
1000-5000A thickness by making low 
resistance metal metallurgy group 
silicide, such as aluminum of shading 
nature, etc; into a metal membrane 6 and 
is further shown in a process (16) by 
spatter processing etc., data-line 6a 
(source electrode) is formed according to a 
photolithography process, an etching 
process, etc. on an insulator layer 4. 
[0147] Next, using an ordinary pressure 
or reduced pressure CVD, TEOS gas, etc., 
as shown in the process (17) of drawing 
19 , while [ the 3rd layer ] consisting of 
silicate glass films, such as NSG, PSG, 
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BSG, and BPSG, a silicon nitride film, a 
silicon-oxide film, etc., an insulator layer 
7 is formed, so that a data-line 6a (source 
electrode) top may be covered. The 
thickness of an insulator layer 7 has 
desirable about 5000- 15000A between the 
3rd layer. 

[0148] Especially with the gestalt of this 
operation, since the insulator layer is 
become depressed and formed in the 
concave between the 1st layer of the 
process (4) of drawing 16 , and (5) in the 
field in which capacity line 3b is formed, 
the front face of the pixel field located 
above capacity line 3b in the stage which 
finished this process (17) becomes almost 
flat. In addition, in order to set to liquid 
crystal equipment 100 and to suppress 
further the poor orientation of the liquid 
crystal molecule by the side of the TFT 
array substrate 10, a flattening film may 
be further applied on a spin coat etc. on 
an insulator layer 7 between the 3rd layer, 
or CMP processing may be performed. Or 
you may form an insulator layer 7 by the 
flattening film between the 3rd layer. 
Since the portion in which the capacity 
line etc. was formed of the concave hollow 
of insulator layer 12* between the 1st 
layer, and the other portion are made into 
the almost same height with the gestalt 
of this operation as shown in drawing 6 , 
etc. from drawing 4 , although such 
flattening processing generally is not 
required, in order to display a more 
nearly high-definition picture, when 



performing further flattening in the best 
layer in this way, a flattening film can be 
made very thin or flattening processing is 
only added slightly - since it ends, the 
gestalt of this operation is very 
advantageous 

[0149] Next, in the stage of a process (18), 
as shown in drawing 3 , in TFT30 for 
pixel switching, the contact hole 8 for 
carrying out electrical installation of 
pixel electrode 9a and the high 
concentration drain field le is formed by 
dry etching, such as reactant etching and 
reactant ion beam etching. Under the 
present circumstances, the advantage 
that the direction which punctured the 
contact hole 8 can make a puncturing 
configuration almost the same as a mask 
configuration by anisotropic etching like 
reactant etching and reactant ion beam 
etching is acquired. However, if it 
punctures combining dry etching and wet 
etching, since a contact hole 8 will be 
made in the shape of a taper, the 
advantage that the open circuit at the 
time of wiring connection can be 
prevented is acquired. 
[0150] Next, between the 3rd layer, as 
shown in a process (19), as the 
transparent conductivity thin films 9, 
such as an ITO film, are deposited on the 
thickness of about 5002000A and are 
further shown in a process (20) by spatter 
processing etc., pixel electrode 9a is ' 
formed according to a photolithography 
process, an etching process, etc. on an 
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insulator layer 7. In addition, when using 
the liquid crystal equipment 100 
concerned for reflected type liquid crystal 
equipment, you may form pixel electrode 
9a from an opaque material with high 
reflection factors, such as aluminum. 
[0151] Then, after applying the 
application liquid of the orientation film 
of a polyimide system on pixel electrode 
9a, the orientation film 19 shown in 
drawing 3 is formed by performing 
rubbing processing in the predetermined 
direction so that it may have a 
predetermined pre tilt angle etc. 
[0152] On the other hand, about the 
opposite substrate 20 shown in drawing 
3 , a glass substrate etc. is prepared first, 
and after the circumference 
abandonment 53 of the shading layer 23 
and shading nature carries out the 
spatter for example, of the metal 
chromium, it is formed through a 
photolithography process and an etching 
process. In addition, the shading layer 23 
and the circumference abandonment 53 
may form others, carbon, and Ti, such as 
Cr, nickel, and aluminum, from material, 
such as resin black distributed to the 
photoresist. [ metallic material ] 
[0153] Then, a counter electrode 21 is 
formed by spatter processing etc. all over 
the opposite substrate 20 by depositing 
transparent conductivity thin films, such 
as ITO, on the thickness of about 
500-2000A. Furthermore, after applying 
the application liquid of the orientation 



film of a polyimide system all over a 
counterelectrode 21, the orientation film 

22 is formed by performing rubbing 
processing in the predetermined direction 
so that it may have a predetermined pre 
tilt angle etc. 

[0154] With the gestalt of this operation, 
rubbing processing is performed towards 
going to the capacity line 3b side as 
mentioned above from the scanning-line 
3a side which adjoined each other along 
with data-line 6a. since it is located near 
the center of the border area where the 
level difference S2 (refer to dra wing 5 ) 
with the difficult property top rubbing 
processing is covered by the shading 
layer 23 by this, the poor orientation in 
this level difference S2 has a bad 
influence on a pixel opening field * most 
-- or there is completely nothing 
[0155] Finally, the liquid crystal with 
which the TFT array substrate 10 and 
the opposite substrate 20 in which each 
class was formed as mentioned above are 
stuck by the sealant 52 so that the 
orientation films 19 and 22 may meet, 
and they come to mix two or more kinds 
of pneumatic liquid crystals to the space 
between both substrates by vacuum 
suction etc. is attracted, and the liquid 
crystal layer 50 of predetermined 
thickness is formed. 
[0156] Next, with reference to drawing 

23 , the manufacture process of the 
portion containing a part for the 
connection of the shading film and the 
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constant potential line corresponding to 
the D-D' cross section of drawing 6 is 
explained from drawing 20 . 
[0157] The process (20) of the process (l) 
of drawing 20 to drawing 23 is performed 
as the same manufacture process as the 
process (20) of drawing 19 from the 
process (l) of drawing 16 mentioned 
above. 

[0158] That is, as shown in the process (l) 
of drawing 20 , after forming the shading 
film 11 all over the TFT array substrate 
10, as shown in a process (2), shading 
film lib is formed according to a 
photolithography process, an etching 
process, etc. 

[0159] Next, as are shown in a process (3), 
and the 1st insulator layer 12 (lower 
layer of two-layer insulator layer 
12between 1st layer') is formed on 
shading film lib and it is shown in a 
process (4), to the field which is due to 
form a part for a connection up, it etches 
and the 1st insulator layer 12 in this field 
is removed. Here, since the 1st insulator 
layer 12 can be removed in different 
direction in the almost same size as the 
resist mask formed by the 
photolithography when etching is 
processed by dry etching, such as 
reactant etching and reactant ion beam 
etching, there is an easily controllable 
advantage as a design size. Although the 
puncturing field of the 1st insulator layer 
12 spreads on the other hand since it is 
isotropic when wet etching is used as it is 



also few, since the side-attachment-wall 
side of an aperture can be formed in the 
shape of a taper, the polysilicon contest 
film or resist for forming for example, 
scanning-line 3a of a back process do not 
remain in the circumference of a side 
attachment wall of an aperture, without 
etching and exfoliating, and do not cause 
the fall of the yield. In addition, as a 
method of forming the 
side -attachment- wall side of the aperture 
of the 1st insulator layer 12 in the shape 
of a taper, once it **********s by dry 
etching, a resist pattern may be retreated 
and dry etching may be performed again. 
[0160] Then, as shown in a process (5), 
the 2nd insulator layer 13 (upper layer of 
two-layer insulator layer 12between 1st 
layer') is formed on shading film lib and 
the 1st insulator layer 12. 
[0161] Next, as shown in a process (6), 
after forming an amorphous silicon film 
on the 2nd insulator layer 13, solid phase 
growth of the polysilicon contest film 1 is 
carried out. 

[0162] Next, as are shown in a process (9) 
waiting and after that and formation of 
semiconductor layer la [ in / the pixel 
section / at the process (7) of drawing 21 
and (8) ] and the gate insulator layer 2 is 
shown in a process (10) once depositing 
the polysilicon contest layer 3, in a part 
for this connection, the polysilicon contest 
layer 3 is removed altogether. 
[0163] Next, as shown in the process (ll) 
of drawing 21 , and the process (12) of 
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drawing 22 , the dope of the impurity ion 
for semiconductor layer la is completed. 
[0164] Next, an insulator layer 4 is 
formed between the 2nd layer, and as 
shown in a process (13), as shown in a 
process (14), contact hole 5b for 
connecting shading film lib and constant 
potential line 6b is opened in an insulator 
layer 4 between the 2nd layer, so that the 
1st insulator layer 13 may be covered. 
Under the present circumstances, since 
only the 2nd insulator layer 13 is formed 
in the bottom of an insulator layer 4 
among insulator layer 12' between the 1st 
layer between the 2nd layer, an insulator 
layer 4 is punctured between the 2nd 
layer on Id of high concentration source 
fields of semiconductor layer la, and it 
can puncture at a stretch at the same 
etching process as the process (process of 
drawing 18 (14)) which forms contact hole 
5a. 

[0165] Next, between the 2nd layer, as 
shown in a process (15), after depositing 
aluminum etc. as a metal membrane 6, as 
it is shown in a process (16) by spatter 
processing etc., constant potential line 6b 
which consists of the same layers 
(aluminum etc.) as the data line is formed 
according to a photolithography process, 
an etching process, etc. on an insulator 
layer 4. 

[0166] Next, between constant potential 
line 6b and the 2nd layer, as shown in the 
process (17) of drawing 23 , an insulator 
layer 7 is formed between the 3rd layer so 



that an insulator layer 4 top may be 
covered. 

[0167] Next, at a process (18), as shown 
in a process (19), the transparent 
conductivity thin films 9, such as an ITO 
film, are once deposited on an insulator 
layer 7 between the 3rd layer, and after 
waiting to puncture the contact hole 8 
shown in drawing 3 , as further shown in 
a process (20), about this portion, all are 
removed according to a photolithography 
process, an etching process, etc. 
[0168] According to the manufacture 
method of the liquid crystal equipment in 
the form of this operation, as mentioned 
above as contact hole 5b for connecting 
shading film lib and constant potential 
line 6b An insulator layer 4 and the 1st 
insulator layer 13 (upper layer of the 
insulator layer between the 1st layer) are 
punctured between the 2nd layer until it 
results in shading film lib, and 
simultaneously, as contact hole 5a for 
connecting TFT30 for pixel switching, 
and data line 6a, an insulator layer 4 is 
punctured between the 2nd layer until it 
results in semiconductor layer la. 
Therefore, since these two kinds of 
contact holes 5a and 5b can be punctured 
collectively it is advantageous on 
manufacture. For example, it becomes 
possible to puncture two kinds of such 
contact holes 5a and 5b collectively by the 
wet etching which sets a selection ratio as 
a suitable value, so that it may become 
the predetermined depth respectively. 
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According to the depth of the portion 
which became depressed in the concave of 
an insulator layer between the 1st layer 
especially, the process which punctures 
these contact holes becomes easy. Since 
the contact hole puncturing processes (a 
photolithography process, etching process, 
etc.) for connecting a constant potential 
line with a shading film can be deleted, 
the increase of a manufacturing cost or 
the fall of the yield by the increase of a 
process are not caused. 
[0169] As explained above, according to 
the manufacture process in the form of 
this operation, thickness of insulator 
layer 12between 1st layer' in the portion 
which became depressed in the concave is 
made comparatively easy, and can be 
controlled by management of the 
thickness of the 2nd insulator layer 13 
certainly and with high precision. 
Therefore, it also becomes possible to 
make very thin thickness of insulator 
layer 12between 1st layer* in the portion 
which became depressed in this concave. 
[0170] In addition, what is necessary is to 
add some change to the process (3) 
respectively shown in drawing 16 and 
drawing 20 , (4), and (5), and just to 
perform (20) from a process (l), in 
constituting an insulator layer 12 from a 
monolayer between the 1st layer. Namely, 
in a process (3), on shading film 11a, 
deposit the insulator layer 12 between 
the 1st layer of a monolayer [ a little ] 
thicker as it was called about 



10000- 15000A, and it sets at a process (4). 
To the field which is due to form capacity 
line 3b up, it etches and leaves the 
thickness of about 1000-2000A for the 
insulator layer 12 between the 1st layer 
in this field. And a process (5) is skipped, 
also in this case, the thickness of the 
portion into which an insulator layer 12 
does not ********** between the 1st layer 
and etching -- the bottom, before pixel 
electrode 9a is formed behind, the 
thickness of a portion is set up so that a 
pixel field may become flatness mostly 
Thus, since flattening can be attained if 
the thickness of the portion which there 
is no need of making the number of layers 
increasing, and became depressed in the 
concave, and the portion which is not so is 
controlled by etching time management 
even if it will compare with the 
conventional case, if an insulator layer 12 
is constituted from a monolayer between 
the 1st layer, it is convenient. 
[0171] (Electronic equipment) Next, the 
form of operation of electronic equipment 
equipped with the liquid crystal 
equipment 100 explained to the detail 
above is explained with reference to 
drawing 28 from drawing 24 . 
[0172] The outline composition of the 
electronic equipment which equipped 
drawing 24 with liquid crystal equipment 
100 in this way is shown first. 
[0173] In drawing 24 , electronic 
equipment is equipped with the source 
1000 of a display information output, the 
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display information processing circuit 
1002, the drive circuit 1004, liquid crystal 
equipment 100, the clock generation 
circuit 1008, and a power circuit 1010, 
and is constituted. The source 1000 of a 
display information output outputs 
display information, such as a picture 
signal of a predetermined format, to the 
display information processing circuit 
1002 based on the clock signal from the 
clock generation' circuit 1008 including 
the tuning circuit which aligns and 
outputs memory, such as ROM (Read 
Only Memory), RAM (Random Access 
Memory), and an optical disk unit, and a 
picture signal. The display information 
processing circuit 1002 is constituted 
including various well-known processing 
circuits, such as amplification / inversion 
circuit, a phase expansion circuit, a 
rotation circuit, a gamma correction 
circuit, and a clamping circuit, generates 
a digital signal one by one from the 
display information inputted based on 
the clock signal, and outputs it to the 
drive circuit 1004 with a clock signal CLK. 
The drive circuit 1004 drives liquid 
crystal equipment 100. A power circuit 
1010 supplies a predetermined power 
supply to each above-mentioned circuit. 
In addition, on the TFT array substrate 
which constitutes liquid crystal 
equipment 100, the drive circuit 1004 
may be carried and, in addition to this, 
the display information processing circuit 
1002 may be carried. 



[0174] Next, the example of the electronic 
equipment constituted in this way from 
drawing 25 by drawing 28 is shown 
respectively. 

[0175] In drawing 25 , an example slack 
liquid crystal projector 1100 of electronic 
equipment prepares three liquid crystal 
modules containing the liquid crystal 
equipment 100 with which the drive 
circuit 1004 mentioned above was carried 
on the TFT array substrate, and is 
constituted as a projector respectively 
used as light valves 100R, 100G, and 
100B for RGB. In a liquid crystal 
projector 1100, if an incident light is 
emitted from the lamp unit 1102 of the 
white light sources, such as a metal 
halide lamp, it will be divided into the 
optical components R, G, and B 
corresponding to the three primary colors 
of RGB by the mirror 1106 of three sheets, 
and the dichroic mirror 1108 of two 
sheets, and will be respectively led to the 
light valves 100R, 100G, and 100B 
corresponding to each color. Under the 
present circumstances, especially B light 
is drawn through the relay lens system 
1121 which consists of the incidence lens 
1122, a relay lens 1123, and an outgoing 
radiation lens 1124, in order to prevent 
the optical loss by the long optical path. 
And after the optical component 
corresponding to the three primary colors 
respectively modulated by light valves 
100R, 100G, and 100B is again 
compounded with a dichroic prism 1112, 
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it is projected by the screen 1120 as a 
color picture through a projector lens 
1114. 

[0176] Since the shading film is prepared 
also in the TFT bottom especially with 
the form of this operation, The reflected 
light by the incident-light study system 
in the liquid crystal projector based on 
the incident light from the liquid crystal 
equipment 100 concerned, After carrying 
out outgoing radiation from the reflected 
light from the front face of the TFT array 
substrate at the time of an incident light 
passing, and other liquid crystal 
equipments, even if a part of incident 
light which runs through a dichroic prism 
1112 carries out incidence from a TFT 
array substrate side as a return light 
Shading to channel fields, such as TFT 
for switching of a pixel electrode, can 
fully be performed. For this reason, in 
composition, since it becomes 
unnecessary to stick AR, film for return 
light prevention, or to perform AR coat 
processing between the TFT array 
substrate of each liquid crystal 
equipment and prism at a polarizing 
plate even if it uses the prism suitable for 
the miniaturization for an incident-light 
study system, small and when being 
simplified, it is very advantageous. 
[0177] In drawing 26 , other personal 
computers 1200 of the laptop type dealing 
with example slack multimedia of 
electronic equipment (PC) are equipped 
with the main part 1204 with which the 



keyboard 1202 was incorporated while it 
has liquid crystal equipment 100 
mentioned above in the top covering case 
and they hold CPU, memory, a modem, 
etc. further. 

[0178] In drawing 27 , the drive circuit 
1004 of the above-mentioned [ other 
example slack pagers 1300 of electronic 
equipment ] in the metal frame 1302 is 
held with the light guide 1306 in which 
the liquid crystal equipment 100 which is 
carried at a TFT array substrate top and 
forms a liquid crystal display module 
contains back light 1306a, the circuit 
board 1308, the 1st, and 2nd shield 
boards 1310, 1312 or 2 elastic conductors 
1314 and 1316, and the tape carrier 
package tape 1318. In the case of this 
example, the above-mentioned display 
information processing circuit 1002 (refer 
to drawing 24 ) may be carried in the 
circuit board 1308, and may be carried on 
the TFT array substrate of liquid crystal 
equipment 100. Furthermore, it is also 
possible to carry the above-mentioned 
drive circuit 1004 on the circuit board 
1308. 

[0179] In addition, since the example 
shown in drawing 27 is a pager, the 
circuit board 1308 grade is prepared. 
However, it is also possible to carry out 
production, sale, use, etc. as liquid crystal 
equipment of the back light formula 
which incorporated [ in the case of the 
drive circuit 1004 or the liquid crystal 
equipment 100 which carries the display 
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information processing circuit 1002 
further, and forms a liquid crystal 
module ] the light guide 1306 by using as 
liquid crystal equipment what fixed 
liquid crystal equipment 100 in the metal 
frame 1302 in addition to this. 
[0180] moreover, as shown in drawing 28 , 
in the case of the liquid crystal 
equipment 100 which carries neither the 
drive circuit 1004 nor the display 
information processing circuit 1002 To 
TCP (Tape Carrier Package) 1320 
mounted on the polyimide tape 1322, 
I C 1324 including the drive circuit 1004 or 
the display information processing circuit 
1002 It is also possible to connect 
physically and electrically through the 
anisotropy electric conduction film 
prepared in the periphery of the TFT 
array substrate 10, and to carry out 
production, sale, use, etc. as liquid crystal 
equipment. 

[0181] ****** equipped with the video 
tape recorder of a liquid crystal television, . 
a viewfinder type, or a monitor direct 
viewing type, the car navigation 
equipment, the electronic notebook, the 
calculator, the word processor, the 
engineering workstation (EWS), the. 
cellular phone, the TV phone, POS 
terminal, and touch panel other than 
electronic equipment which were 
explained with reference to drawing 28 
from drawing 25 above etc. is mentioned 
as an example of the electronic 
equipment shown in drawing 24. 



[0182] As explained above, according to 
the form of this operation, manufacture 
efficiency is high and various kinds of 
electronic equipment equipped with the 
liquid crystal equipment 100 in which 
high-definition image display is possible 
by high contrast can be realized. 
[0183] 

[Effect of the Invention] While according 
to the liquid crystal equipment of this 
invention the space of the pixel boundary 
in alignment with the space and the 
scanning line under the data line 
unusable as a pixel opening field can be 
used effectively in order to give a storage 
capacitance to a pixel electrode, 
flattening near the pixel section located 
above the data line is attained, the poor 
orientation of the liquid crystal which 
was the easiest to occur near this can be 
reduced efficiently, and high definition 
image display becomes possible by high 
contrast. On the other hand, it is difficult 
to perform rubbing processing 
appropriately by performing rubbing 
processing in the predetermined direction, 
and if the part where the poor orientation 
of liquid crystal tends to occur can be 
arranged in the position which does not 
have a bad influence on image display 
and is put in another way, it will also 
become possible to raise a pixel numerical 
aperture efficiently. When a 
scanning-line reversal drive method (lH 
reversal drive method) is used especially, 
this effect shows up notably. Moreover, it 
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can increase efficiently in the space to 
which the storage capacitance of a pixel 
electrode was restricted by it being 
hollowed by the concave for flattening, 
therefore using a thin insulator layer 
portion as an insulator layer for capacity 
formation. Furthermore, this storage 
capacitance can be increased still more 
efficiently also using the shading film 
arranged to the TFT down side. 
Furthermore, it is also possible to make 
easy connection between a shading film 
and the constant source of potential again. 
[0184] on the other hand - according to 
the manufacture method of the liquid 
crystal equipment of this invention - 
comparatively easy process control - or 
according to a reliable process, although 
the liquid crystal equipment of this 
invention is manufactured, it becomes 
possible Moreover, it also becomes 
possible by making the insulator layer for 
capacity formation very thin to increase 
the storage capacitance of a pixel 
electrode efficiently. Furthermore, it is 
also possible by puncturing various kinds 
of contact holes collectively to attain 
low cost ization in liquid crystal 
equipment. 

[0185] Moreover, according to the 
electronic equipment of this invention, 
deterioration of the quality of image by 
the poor orientation of liquid crystal is 
reduced, and by high contrast, 
high- definition image display is possible 
and it becomes realizable about various 



electronic equipment, such as a liquid 
crystal projector of a low cost, a personal 
computer, and a pager. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll It is the plan of a TFT array 
substrate with which the liquid crystal 
equipment in the gestalt of operation of 
the 1st of this invention is equipped and 
with which the data line, the scanning 
line, the pixel electrode, the shading film, 
etc. were formed. 

[Drawing 2] It is the plan of a TFT array 
substrate showing a part for the 
connection of the shading film and the 
constant potential line in the gestalt of 
the 1st operation. 

[Drawing 31 It is the cross section of the 
liquid crystal equipment in which the 
A-A' cross section of drawing 1 is shown 
with an opposite substrate etc. 
[Drawing 4] It is the B-B' cross section of 
drawing 1. 

[Drawing 51 It is the CC cross section of 
drawing 1. 

[Drawing 61 It is the cross section of the 
liquid crystal equipment in which the 
D-D' cross section of drawing 1 is shown 
with an opposite substrate etc. 
[Drawing 71 It is explanatory drawing 
having shown typically the disclination 
under the influence of the horizontal 
electric field in TN liquid crystal about 
various drive methods. 
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[Drawing 8l It is the plan of a TFT array 
substrate with which the liquid crystal 
equipment in the gestalt of operation of 
the 2nd of this invention is equipped and 
with which the data line, the scanning 
line, the pixel electrode, etc. were formed. 
fDrawing 91 It is the B-B* cross section of 
drawing 8 . 

[Drawing 101 It is a fragmentary 
sectional view in the part corresponding 
to the OO cross section of drawing 8 of 
the liquid crystal equipment in the 
gestalt of operation of the 3rd of this 
invention. 

[Drawing 11] It is a fragmentary 
sectional view in the part corresponding 
to the B B' cross section of drawing 8 of 
the liquid crystal equipment in the 
gestalt of operation of the 4th of this 
invention. 

I Drawing 121 It is a fragmentary 
sectional view in the part corresponding 
to the B B' cross section of drawing 8 of 
the liquid crystal equipment in the 
gestalt of operation of the 5th of this 
invention. 

[Drawing 13] It is the plan showing the 
whole liquid crystal equipment 
composition in the gestalt of this 
operation. 

[Drawing 14] It is the cross section 
showing the whole liquid crystal 
equipment composition in the gestalt of 
this operation. 

[Drawing 15] It is a plan on the TFT 
array substrate which shows the 



two-dimensional layout of the shading 
film which makes shading wiring. 
[Drawing 16] It is process drawing (the l) 
showing order later on about the portion 
which showed the manufacture process of 
the gestalt of operation of liquid crystal 
equipment to drawing 4 . 
[Drawing 17] It is process drawing (the 2) 
showing order later on about the portion 
which showed the manufacture process of 
the gestalt of operation of liquid crystal 
equipment to drawing 4 . 
[Drawing 18] It is process drawing (the 3) 
showing order later on about the portion 
which showed the manufacture process of 
the gestalt of operation of liquid crystal 
equipment to drawing 4 . 
[Drawing 19] It is process drawing (the 4) 
showing order later on about the portion 
which showed the manufacture process of 
the gestalt of operation of liquid crystal 
equipment to drawing 4 . 
[Drawing 20] It is process drawing (the l) 
showing order later on about the portion 
which showed the manufacture process of 
the gestalt of operation of liquid crystal 
equipment to drawing 6 . 
[Drawing 21] It is process drawing (the 2) 
showing order later on about the portion 
which showed the manufacture process of 
the gestalt of operation of liquid crystal 
equipment to drawing 6 . 
[Drawing 22] It is process drawing (the 3) 
showing order later on about the portion 
which showed the manufacture process of 
the gestalt of operation of liquid crystal 
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equipment to drawing 6 . 

[Drawing 23] It is process drawing (the 4) 

showing order later on about the portion 

which showed the manufacture process of 

the form of operation of liquid crystal 

equipment to drawing 6 . 

[Drawing 24] It is the block diagram 

showing the outline composition of the 

form of operation of the electronic 

equipment by this invention. 

[Drawing 25] It is the cross section 

showing the liquid crystal projector as an 

example of electronic equipment. 

[Drawing 26] It is the front view showing 

the personal computer as other examples 

of electronic equipment. 

[Drawing 27l It is the decomposition 

perspective diagram showing the pager 

as an example of electronic equipment. 

[Drawing 28] It is the perspective 

diagram showing the liquid crystal 

equipment using TCP as an example of 

electronic equipment. 

[Description of Notations] 

la ■ Semiconductor layer 

la* Field for channel formation 

lb -* Low concentration source field 

(source side LDD field) 

lc Low concentration drain field (drain 

side LDD field) 

Id High concentration source field 
le - High concentration drain field 
If The 1st storage -capacitance 
electrode 

2 -- Insulator layer for capacity formation 
(gate insulator layer) 



3a ■- Scanning line (gate electrode) 

3b Capacity line (the 2nd 

storage -capacitance electrode) 

4 ■- Insulator layer between the 2nd layer 

5a, 5b Contact hole 

6a ■- Data line (source electrode) 

6b Constant potential line 

7 - Insulator layer between the 3rd layer 

8 -- Contact hole 
9a - Pixel electrode 

10 - TFT array substrate 

11a, lib ■■ Shading film (the 3rd 

storage -capacitance electrode) 

12 - The 1st insulator layer (lower layer 
of the insulator layer between the 1st 
layer) 

12' - Insulator layer between the 1st 
layer 

13 -- The 2nd insulator layer (upper layer 
of the insulator layer between the 1st 



layer) 


19 - 


Orientation film 


20- 


Opposite substrate 


21 - 


Counterelectrode 


22 - 


Orientation film 


23 - 


Shading layer 


30 - 


TFT 


50 - 


Liquid crystal layer 


52 - 


Sealant 


53 - 


Circumference abandonment 


70 - 


Storage capacitance 


100- 


- Liquid crystal equipment 


101 ■ 


- Data-line drive circuit 


104 ■ 


- Scanning-line drive circuit 
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[Official Gazette Type] Printing of the 
amendment by the convention of 2 of 
Article 17 of patent law. 
[Section partition] The 2nd partition of 
the 6th section. 

[Date of issue] April 10, Heisei 14 (2002. 
4.10) 

[Publication No.] JP, 11-218781, A. 

[Date of Publication] August 10, Heisei 11 

(1999. 8.10) 

[**** f orma t] Open patent official report 
11-2188. 

[Filing Number] Japanese Patent 

Application No. 10-20001. 

[The 7th edition of International Patent 

Classification] 

G02F 1/136 500 

[FI] 

G02F 1/136 500 
[Procedure revision] 

[Filing Date] December 20, Heisei 13 
(2001. 12.20) 

[Procedure amendment l] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] Claim. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[Claim(s)] 

[Claim l] It comes to enclose liquid 
crystal between the substrates of a couple. 
The data line of plurality [ top / substrate 
/ of the substrate of this couple / one ], 



Two or more scanning lines which 
intersect two or more of these data lines, 
and two or more TFT respectively 
connected to the data line and the 
scanning line of the aforementioned 
plurality, Two or more pixel electrodes 
which were respectively connected to two 
or more of these TFT, and have been 
arranged more nearly up than the 
aforementioned data line, Two or more 
1st storage -capacitance polar zone which 
consisted of the same material as the 
semiconductor layer which constitutes 
the drain or source field of two or more of 
these TFT, and was respectively installed 
in the bottom of the aforementioned data 
line at least, It has at least one layer 
insulation film arranged between two or 
more capacity lines which contain 
respectively the 2nd storage capacitance 
polar zone by which opposite 
arrangement was respectively carried out 
through the 1st storage -capacitance polar 
zone and insulator layer of the 
aforementioned plurality under the 
aforementioned data line, and 
aforementioned one substrate and the 
aforementioned pixel electrode. 
The aforementioned layer insulation film 
is liquid crystal equipment which the 
field which counters the aforementioned 
2nd storage -capacitance electrode section 
which is under the aforementioned data 
line at least among the aforementioned 
capacity lines is become depressed and 
formed in a concave, and is characterized 
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by the bird clapper. 

[Claim 2] It comes to enclose liquid 
crystal between the substrates of a couple. 
The data line of plurality [ top / substrate 
/ of the substrate of this couple / one ], 
Two or more scanning lines which 
intersect two or more of these data lines, 
and two or more TFT respectively 
connected to the data line and the 
scanning line of the aforementioned 
plurality, Two or more 1st 
storage -capacitance electrode sections 
which consisted of the same material as 
two or more pixel electrodes respectively 
connected to two or more of these TFT, 
and the semiconductor layer which 
constitutes the drain or source field of 
two or more of these TFT, and were 
respectively installed in the bottom of the 
aforementioned data line at least, Two or 
more capacity lines which contain 
respectively the 2nd storage capacitance 
electrode section by which opposite 
arrangement was respectively carried out 
through the 1st storage capacitance 
electrode section and the insulator layer 
of the aforementioned plurality under the 
aforementioned data line, It has the 
insulator layer, the insulator layer 
between the 2nd layer arranged between 
the aforementioned 2nd 

storage -capacitance electrode section and 
the aforementioned data line, and the 
insulator layer between the 3rd layer 
arranged between the aforementioned 
data line and the aforementioned pixel 



electrode between the 1st layer arranged 
between aforementioned one substrate 
and the aforementioned 1st 
storage -capacitance electrode section. 
It is liquid crystal equipment 
characterized by for the field which 
counters the aforementioned 2nd 
storage -capacitance electrode section 
which at least one insulator layer has 
under the aforementioned data line at 
least among the aforementioned capacity 
lines having become depressed in the 
concave, and forming it among insulator 
layers between the above 1st, the 2nd, 
and the 3rd layer. 

[Claim 3] Two or more aforementioned 
1st storage -capacitance electrode sections 
are respectively installed in the scanning 
line of further the aforementioned 
plurality, and parallel. 
Opposite arrangement of two or more 
aforementioned 2nd storage -capacitance 
electrode sections is further carried out 
through the aforementioned scanning 
line, the aforementioned 1st 
storage -capacitance electrode section 
installed in parallel, and the 
aforementioned insulator layer for 
capacity formation. 

the above - the liquid crystal equipment 
according to claim 2 characterized by 
becoming depressed and, forming in a 
concave the field where one insulator 
layer counters the aforementioned 2nd 
storage -capacitance electrode section 
parallel to the aforementioned scanning 
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line among the aforementioned capacity 
lines further even if few 
[Claim 4] The orientation film by which 
rubbing processing was carried out in the 
direction which met the aforementioned 
capacity line side from the 
aforementioned scanning-line side at the 
other aforementioned data line to the 
scanning line and the capacity line of a 
couple which are arranged on the 
aforementioned pixel electrode and put in 
order adjacently 

Liquid crystal equipment according to 
claim 3 characterized by having packed 
the scanning line and the capacity line of 
the aforementioned couple in the one 
band section in alignment with the 
aforementioned scanning line, and 
having a wrap shading layer further. 
[Claim 5] It is liquid crystal equipment 
given in any 1 term of the claims 2*4 
which aforementioned one substrate 
serves as the aforementioned insulator 
layer between the 1st layer, and are 
characterized by for the field which 
counters the aforementioned 2nd 
storage -capacitance electrode section 
which at least one side has under the 
aforementioned data line at least among 
the aforementioned capacity lines having 
become depressed in the concave, and 
forming it among the above 2nd and the 
insulator layer between the 3rd layer. 
[Claim 6] Liquid crystal equipment given 
in any 1 term of the claims 2-5 
characterized by having further the 



shading film prepared in the position of 
two or more aforementioned TFT with 
which the field for channel formation is 
seen from aforementioned one substrate 
side at least, and it laps respectively 
between the aforementioned substrate 
and the aforementioned insulator layer 
between the 1st layer. 
[Claim 7] The aforementioned shading 
film contains the 3rd storage -capacitance 
electrode section prepared in at least one 
side and the p o sition which counter s 
through the aforementioned insulator 
layer between the 1st layer among the 
portion under the aforementioned data 
line of the aforementioned 1st 
storage -capacitance electrode section, 
and the portion parallel to the 
aforementioned scanning line. The 
aforementioned insulator layer between 
the 1st layer is liquid crystal equipment 
according to claim 6 characterized by 
becoming depressed and forming the field 
between the aforementioned 3rd 
storage -capacitance electrode section and 
the aforementioned 1st 

storage -capacitance electrode section in 
the aforementioned concave. 
[Claim 8] For the aforementioned 
shading film, the aforementioned 
insulator layer between the 1st layer is 
liquid crystal equipment according to 
claim 6 or 7 characterized by being 
punctured while being become depressed 
and formed in the aforementioned 
concave in the position where it comes to 
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connect with the constant source of 
potential, and the aforementioned 
constant source of potential is connected 
as the aforementioned shading film. 
[Claim 9] It is the manufacture method of 
the liquid crystal equipment 
characterized by including the wet 
etching process which forms the side 
attachment wall of the portion to which 
the aforementioned etching process 
became depressed in the aforementioned 
concave in the manufacture method of 
liquid crystal equipment according to 
claim 5 in the shape of a taper. 
[Claim 10] The manufacture method of 
the liquid crystal equipment according to 
claim 6 characterized by providing the 
following. The process formed on the 
aforementioned insulator layer between 
the 1st layer so that the aforementioned 
scanning line and a capacity line may be 
arranged in the aforementioned pixel 
inter-electrode [ adjoining a couple by 
carrying out ]. The process which forms 
an qrientation film on the portion of the 
aforementioned insulator layer between 
the 3rd layer with which the 
aforementioned pixel electrode top and 
the aforementioned pixel electrode are 
not formed. The process which carries out 
rubbing processing of this orientation 
film in the direction which met the 
aforementioned capacity line side from 
the aforementioned scanning-line side to 
the scanning line and the capacity line of 
the aforementioned couple at the other 



aforementioned data line. 
[Claim 11] It is the manufacture method 
of liquid crystal equipment according to 
claim 8. 

The process which forms the 
aforementioned shading film in the 
predetermined field on aforementioned 
one substrate, 

The process which forms the 
aforementioned insulator layer between 
the 1st layer on aforementioned one 
substrate and a shading film so that the 
portion corresponding to the 
aforementioned position by which 
connection is made may become 
depressed in the aforementioned concave, 
The process which forms the 
aforementioned TFT on the 
aforementioned insulator layer between 
the 1st layer, 

The process which forms an insulator 
layer between the 2nd layer on an 
insulator layer between the 
aforementioned TFT and the 1st layer, 
As a contact hole for connecting the 
wiring from the aforementioned constant 
source of potential as the aforementioned 
shading film As a contact hole for 
connecting the aforementioned TFT and 
the aforementioned data line between the 
above 2nd and the 1st layer at the same 
time it punctures an insulator layer until 
it results in the aforementioned shading 
film in the aforementioned position by 
which connection is made The process 
which punctures an insulator . layer 
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between the above 2nd and the 1st layer 

until it results in the aforementioned 

semiconductor layer in the position which 

counters the source or the drain field of a 

semiconductor layer which constitutes 

the aforementioned TFT. 

The manufacture method of the liquid 

crystal equipment characterized by 
************ 

[Claim 12] Electronic equipment 
characterized by equipping claims 1*11 
with the liquid crystal equipment of a 
publication. 

[Procedure amendment 2] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0010. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0010] 

[Means for Solving the Problem] In order 
that this invention may solve the 
above-mentioned technical problem, it 
comes to enclose liquid crystal between 
the substrates of a couple. The data line 
of plurality [ top / substrate / of the 
substrate of this couple / one ], Two or 
more scanning lines which intersect two 
or more of these data lines, and two or 
more TFT respectively connected to the 
data line and the scanning line of the 
aforementioned plurality Two or more 
pixel electrodes which were respectively 
connected to two or more of these TFT, 
and have been arranged more nearly up 
than the aforementioned data line, Two 
or more 1st storage-capacitance electrode 



sections which consisted of the same 
material as the semiconductor layer 
which constitutes the drain or source 
field of two or more of these TFT, and 
were respectively installed in the bottom 
of the aforementioned data line at least, 
Two or more capacity lines which contain 
respectively the 2nd storage -capacitance 
electrode section by which opposite 
arrangement was respectively carried out 
through the 1st storage -capacitance 
electrode section and the insulator layer 
of the aforementioned plurality under the 
aforementioned data line, It has at least 
one layer insulation film arranged 
between aforementioned one substrate 
and the aforementioned pixel electrode, 
and the field which counters the 
aforementioned 2nd storage -capacitance 
electrode section which is under the 
aforementioned data line at least among 
the aforementioned capacity lines is 
become depressed and formed in a 
concave, and the aforementioned layer 
insulation film is characterized by the 
bird clapper. 

[Procedure amendment 3] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0011. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0011] According to this invention, the 1st 

storage -capacitance electrode section 

consists of the same material as the 

semiconductor layer which constitutes 

the drain or source field of TFT, and is 
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respectively installed in the bottom of the 
data line at least. Opposite arrangement 
of the 2nd storage -capacitance electrode 
section is respectively carried out 
through the 1st storage -capacitance 
electrode section and the insulator layer 
under the data line at least. Thus, 
according to this invention, since an 
incident light does not penetrate, the 
space under the data line unusable as an 
opening field is effectively used as a space 
for giving capacity to a pixel electrode. 
[Procedure amendment 4] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0012. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[0012] Moreover, according to this 
invention, the field which counters the 
2nd storage capacitance electrode section 
which is under the data line at least 
among capacity lines becomes depressed 
in a concave compared with other fields, 
and the layer insulation film is formed. 
Therefore, flattening of the pixel 
electrode side located above the data line 
is carried out by this hollow. For example, 
if only the depth equal to the 1st 
storage -capacitance electrode section, an 
insulator layer, the 2nd 

storage -capacitance electrode section, 
and the sum total thickness of the data 
line is hollowed to a concave, flattening of 
the pixel electrode side will be carried out 
nearly completely. 
[Procedure amendment 5] 



[Document to be Amended] Specification. 
[Item(s) to be Amended] 0013. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[0013] As mentioned above, although it 
originates in the ability of rubbing 
processing to have not been appropriately 
performed with a level difference 
conventionally, or it originates in the 
deviation of the distance between 
substrates by the level difference directly 
and the poor orientation of liquid crystal 
tended to occur in the portion in 
alignment with the data line of this 
opening field, according to this invention, 
the poor orientation in this portion can be 
reduced by flattening. 
[Procedure amendment 6] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0014. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[0014] As for this invention, it comes to 
enclose liquid crystal between the 
substrates of a couple. Furthermore, the 
data line of plurality [ top / substrate / of 
the substrate of this couple / one ], Two or 
more scanning lines which intersect two 
or more of these data lines, and two or 
more TFT respectively connected to the 
data line and the scanning line of the 
aforementioned plurality, Two or -more 
1st storage -capacitance polar zone which 
consisted of the same material as two or 
more pixel electrodes respectively 
connected to two or more of these TFT, 
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and the semiconductor layer which 
constitutes the drain or source field of 
two or more of these TFT, and was 
respectively installed in the bottom of the 
aforementioned data line at least, Two or 
more capacity lines which contain 
respectively the 2nd storage -capacitance 
polar zone by which opposite 
arrangement was respectively carried out 
through the 1st storage -capacitance polar 
zone and insulator layer of the 
aforementioned plurality under the 
aforementioned data line, The insulator 
layer between the 1st layer arranged 
between aforementioned one substrate 
and the aforementioned 1st 
storage capacitance polar zone, The 
insulator layer between the 2nd layer 
arranged between the aforementioned 
2nd storage -capacitance polar zone and 
the aforementioned data line, It has the 
insulator layer between the 3rd layer 
arranged between the aforementioned 
data line and the aforementioned pixel 
electrode. among insulator layers 
between the above 1st, the 2nd, and the 
3rd layer at least one insulator layer It is 
characterized by becoming depressed and 
forming in a concave the field which 
counters the aforementioned 2nd 
storage capacitance polar zone which is 
under the aforementioned data line at 
least among the aforementioned capacity 
lines. 

[Procedure amendment 7] 

[Document to be Amended] Specification. 



[Item(s) to be Amended] 0015. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[0015] According to this invention, the 1st 
storage -capacitance polar zone consists of 
the same material as the semiconductor 
layer which constitutes the drain or 
source field of TFT, and is respectively 
installed in the bottom of the data line at 
least. Opposite arrangement of the 2nd 
storage -capacitance polar zone is 
respectively carried out through the 1st 
storage -capacitance polar zone and the 
insulator layer under the data line at 
least. Thus, according to this invention, 
since an incident light does not penetrate, 
the space under the data line unusable as 
an opening field is effectively used as a 
space for giving capacity to a pixel 
electrode. 

[Procedure amendment 8] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0018. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[0018] In order that the liquid crystal 
equipment of this invention may solve 
the above-mentioned technical problem, 
two or more aforementioned 1st 
storage -capacitance polar zone further It 
is respectively installed in two or more 
aforementioned scanning lines and 
parallel, two or more aforementioned 2nd 
storage -capacitance polar zone further 
Opposite arrangement is carried out 
through the aforementioned scanning 
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line, the aforementioned 1st 
storage -capacitance polar zone installed 
in parallel, and the aforementioned 
insulator layer for capacity formation, the 
above ■■ it is characterized by becoming 
depressed and forming in a concave the 
field where one insulator layer counters 
the aforementioned 2nd 

storage -capacitance polar zone parallel to 
the aforementioned scanning line among 
the aforementioned capacity lines further 
even if few 

[Procedure amendment 9] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0019. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[0019] According to this invention, in the 
field where the 1st storage capacitance 
polar zone and the 2nd 
storage -capacitance polar zone are 
parallel to the scanning line, opposite 
arrangement is carried out through the 
insulator layer for capacity formation. 
Thus, according to this invention, it is 
effectively used as a space for not only the 
bottom of the data line but a field parallel 
to the scanning line giving capacity to a 
pixel electrode, if the field where a 
capacity line is wired in parallel with the 
scanning line is generally compared with 
the pixel section located in an opening 
field here the [ the 1st 

storage -capacitance polar zone, the 
insulator layer for capacity formation, 
and ] a level difference can do only the 



part to which the laminating of the 2 
storage -capacitance polar zone is carried 
out However, between the 1st, the 2nd, 
and the 3rd layer, among insulator layers, 
the field which counters the 2nd 
storage -capacitance polar zone parallel to 
the scanning line at least among capacity 
lines becomes depressed in a concave, 
and, according to this invention, at least 
one insulator layer is formed. Therefore, 
according to this hollow, flattening of the 
pixel electrode side formed the upper 
surface of an insulator layer or on this is 
carried out between the 3rd layer located 
above this capacity line, the [ for example, 
/ the 1st storage -capacitance polar zone 
the insulator layer for capacity formation, 
and ] - if only the depth equal to the sum 
total thickness of 2 storage -capacitance 
polar zone is hollowed to a concave, 
flattening of the pixel electrode side 
formed the upper surface of an insulator 
layer or on this between the 3rd layer will 
be carried out nearly completely 
[Procedure amendment 10] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0020. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[0020] It is characterized by for the 
liquid-crystal equipment of this invention 
to be arranged on the aforementioned 
pixel electrode, to have packed the 
orientation film by which rubbing 
processing was carried out in the 
direction which met the aforementioned 
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capacity line side from the 
aforementioned scanning-line side to the 
scanning line and the capacity line of a 
couple put in order adjacently at the 
other aforementioned data line, and the 
scanning line and the capacity line of the 
aforementioned couple in the one band 
section in alignment with the 
aforementioned scanning line, and to be 
further equipped it with a wrap shading 
layer. 

[Procedure amendment 11] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0021. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[0021] According to this invention, in the 
TFT array substrate, the orientation film 
is arranged on the pixel electrode and 
rubbing processing is carried out in the 
direction which met the capacity line side 
from the scanning-line side to the 
scanning line and the capacity line of a 
couple which were put in order adjacently 
at the other data line. Generally, to the 
level difference to which a field becomes 
high in the direction of rubbing, rubbing 
processing was performed comparatively 
good, and it has become clear that it is 
difficult to perform rubbing processing 
good to the level difference to which a 
field becomes low in the direction of 
rubbing here as a result of research by 
this invention person. Then, if it is made 
to perform rubbing processing in the 
direction towards the capacity line side 



which gave flattening like this invention 
from the scanning-line side which has not 
given flattening, since the level difference 
in one edge of the scanning line by the 
side of the pixel located in the upstream 
of the direction of rubbing turns into a 
level difference to which a field becomes 
high in the direction of rubbing, rubbing 
processing will be performed good. On the 
other hand, since the level difference in 
the edge of another side of the scanning 
line of the side which adjoins a capacity 
line turns into a level difference to which 
a field becomes low in the direction of 
rubbing, rubbing processing is not 
performed good. However, since it is 
collectively covered by the one band 
section of a shading layer while the field 
which is located above a capacity line and 
by which flattening was carried out is 
between this portion and the pixel located 
in the lower stream of a river of the 
direction of rubbing, it is distantly [ from 
an opening field ] separated, for this 
reason, the thing for which the poor 
orientation of the liquid crystal by this 
influences a picture even if rubbing 
processing is not performed good 
corresponding to the edge of another side 
of the scanning line ■■ most - or there is 
completely nothing Temporarily, if the 
direction of rubbing processing is carried 
out reversely, you have to narrow an 
opening field by the level difference to 
which a field becomes low in the direction 
of rubbing appearing in the edge of the 
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scanning line of the one distant from a 

capacity line, and the poor orientation of 

the liquid crystal by this affecting a 

picture, or covering such a portion in a 

shading layer further. 

[Procedure amendment 12] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0023. 

[Method of Amendment] Deletion. 

[Procedure amendment 13] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0024. 

[Method of Amendment] Deletion. 

[Procedure amendment 14] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0025. 

[Method of Amendment] Deletion. 

[Procedure amendment 15] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0026. 

[Method of Amendment] Deletion. 

[Procedure amendment 16] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0027. 

[Method of Amendment] Deletion. 

[Procedure amendment 17] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0028. 

[Method of Amendment] Deletion. 

[Procedure amendment 18] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0029. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0029] In the liquid crystal equipment of 

******** aforementioned one substrate 



serves as the aforementioned insulator 
layer between the 1st layer, and at least 
one side is characterized by becoming 
depressed and forming in a concave the 
field which counters the aforementioned 
2nd storage -capacitance polar zone which 
is under the aforementioned data line at 
least among the aforementioned capacity 
lines among insulator layers between the 
above 2nd and the 3rd layer. 
[Procedure amendment 19] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0030. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[0030] According to this invention, one 
substrate serves as the insulator layer 
between the 1st layer. That is, one 
substrate functions also as a ground film 
of TFT, and an insulator layer is omitted 
between the 1st layer. However, 
according to this invention, between the 
2nd and the 3rd layer, among insulator 
layers, since the field which counters the 
2nd storage capacitance polar zone which 
at least one side has under the data line 
at least among capacity lines becomes 
depressed in a concave and it is formed, 
flattening of the upper surface of an 
insulator layer or a pixel electrode side is 
attained between the 3rd layer like an 
above-mentioned this invention. 
[Procedure amendment 20] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0031. 
[Method of Amendment] Change. 
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[Proposed Amendment] 
[0031] this invention is characterized by 
having further the shading film prepared 
in the position of two or more 
aforementioned TFT with which the field 
for channel formation is seen from 
aforementioned one substrate side at 
least, and it laps respectively between the 
aforementioned substrate and the 
aforementioned insulator layer between 
the 1st layer. 

[Procedure amendment 21] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0032. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[0032] According to this invention, the 
shading film is prepared in one substrate 
in the position of two or more TFT with 
which the field for channel formation is 
seen from one substrate side at least, and 
it laps respectively. Therefore, the 
situation in which the return light from 
one substrate side etc. carries out 
incidence to the field for channel 
formation concerned can be prevented, 
and the property of TFT does not 
deteriorate by generating of a 
photocurrent. And the shading film is 
prepared between one substrate and the 
insulator layer between the 1st layer. 
Therefore, while being able to carry out 
the electric insulation of the TFT etc. 
from a shading film, the situation where 
a shading film pollutes TFT etc. can be 
prevented. 



[Procedure amendment 22] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0033. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[0033] this invention contains the 3rd 
storage -capacitance polar zone by which 
the aforementioned shading film was 
prepared in the position which counters 
through at least one side and the 
aforementioned insulator layer between 
the 1st layer among the portion under the 
aforementioned data line of the 
aforementioned 1st storage-capacitance 
polar zone, and portions parallel to the 
aforementioned scanning line, and the 
aforementioned insulator layer between 
the 1st layer is characterized by to be 
become depressed and formed the field 
between the aforementioned 3rd 
storage -capacitance polar zone and the 
aforementioned 1st storage capacitance 
polar zone in the aforementioned concave. 
[Procedure amendment 23] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0034. 
[Method of Amendment] Change, 
[Proposed Amendment] 
[0034] According to this invention, the 
shading film contains at least one side 
and the 3rd storage -capacitance polar 
zone prepared in the position which 
counters through an insulator layer 
between the 1st layer among the portion 
under the data line of the 1st 
storage -capacitance polar zone, and the 
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portion parallel to the scanning line. 
Therefore, in addition to the capacity 
formed by the 1st storage -capacitance 
polar zone by which opposite 
arrangement was carried out through the 
insulator layer for capacity formation, 
and the 2nd storage -capacitance polar 
zone, the capacity formed by the 1st 
storage -capacitance polar zone by which 
opposite arrangement was carried out 
through the insulator layer between the 
1st layer, and the 3rd storage -capacitance 
polar zone is also given to a pixel 
electrode as a storage capacitance. 
Generally the capacity formed, so that 
the capacity formed, so that the thickness 
of the insulator layer by which it is placed 
in between between capacity formation is 
thick is small and it is thin becomes large 
here . However, according to this 
invention, between the 1st layer, since 
the field between the 3rd 
storage -capacitance polar zone and the 
1st storage-capacitance polar zone is 
become depressed and formed in the 
concave, an insulator layer can make thin 
thickness of the insulator layer by which 
it is placed in between between capacity 
formation according to the depth of a 
concave hollow, the [ consequently, / the 
1st and ] -- capacity can be increased 
efficiently, without increasing the surface 
area of 3 storage -capacitance polar zone 
[Procedure amendment 24] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0035. 



[Method of Amendment] Deletion. 
[Procedure amendment 25] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0036. 
[Method of Amendment] Deletion. 
[Procedure amendment 26] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0037. 
[Method of Amendment] Deletion. 
[Procedure amendment 27] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0038. 
[Method of Amendment] Deletion. 
[Procedure amendment 28] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0039. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[0039] this invention is characterized by 
being punctured while being become 
depressed and formed in the 
aforementioned concave in the position 
where the aforementioned constant 
source of potential is connected as the 
aforementioned shading film by the 
aforementioned insulator layer between 
the 1st layer by coming to connect the 
aforementioned shading film with the 
constant source of potential. 
[Procedure amendment 29] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0040. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[0040] According to this this invention, 
between the 1st layer, since it is become 
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depressed and formed in the concave in 
the position where a shading film and the 
constant source of potential are connected, 
an insulator layer becomes easy [ the 
process which punctures this position ] in 
the manufacture process according to the 
depth of the portion which became 
depressed in this concave after insulator 
layer formation between the 1st layer 
concerned. 

[Procedure amendment 30] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0041. 

[Method of Amendment] Deletion. 

[Procedure amendment 31] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0042. 

[Method of Amendment] Deletion. 

[Procedure amendment 32] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0043. 

[Method of Amendment] Deletion. 

[Procedure amendment 33] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0044. 

[Method of Amendment] Deletion. 

[Procedure amendment 34] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0045. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0045] It is the manufacture method of 

the liquid crystal equipment of this 

invention, and the aforementioned 

etching process is characterized by 

including the wet etching process which 



forms the side attachment wall of the 
portion which became depressed in the 
aforementioned concave at least in the 
shape of a taper. 
[Procedure amendment 35] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0046. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[0046] According to this invention, the 
side attachment wall of the portion which 
became depressed in the concave is 
formed in the shape of a taper of a wet 
etching process. Thus, if the side 
attachment wall of the portion which 
became depressed in the concave is 
formed in the shape of a taper, in the 
portion which became depressed in the 
concave, at a back process, it will be 
formed, for example, a polysilicon contest 
film etc. will not remain. For this reason, 
flattening of this portion can be carried 
out certainly Moreover, it cannot be 
overemphasized that dry etching and wet 
etching may be combined. 
[Procedure amendment 36] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0047. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[0047] The process formed on the 
aforementioned insulator layer between 
the 1st layer so that the aforementioned 
scanning line and a capacity line may be 
arranged in the aforementioned pixel 
inter-electrode [ adjoining a couple by 
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carrying out ] in order that the 
manufacture method of the liquid crystal 
equipment of this invention may solve 
the above-mentioned technical problem, 
The process which forms an orientation 
film on the portion of the aforementioned 
insulator layer between the 3rd layer 
with which the aforementioned pixel 
electrode top and the aforementioned 
pixel electrode are not formed, It is 
characterized by having the process 
which carries out rubbing processing of 
this orientation film in the direction 
which met the aforementioned capacity 
line side from the aforementioned 
scanning-line side to the scanning line 
and the capacity line of the 
aforementioned couple at the other 
aforementioned data line. 
[Procedure amendment 37] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0048. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[0048] According to this invention, the 
scanning line and a capacity line are 
formed on an insulator layer between the 
1st layer so that the scanning line and 
the capacity line of a couple may be 
located in a line with the pixel 
inter-electrode which adjoins each other. 
Next, while [ the 3rd layer ] the pixel 
electrode top and the pixel electrode are 
not formed, an orientation film is formed 
on the portion of an insulator layer. And 
next, rubbing processing of this 



orientation film is carried out in the 
direction which met the capacity line side 
from the scanning-line side to the 
scanning line and the capacity line of a 
couple at the other data line, therefore, 
the thing for which the poor orientation of 
the liquid crystal in near [ this ] an edge 
influences a picture since the edge where 
rubbing processing of the scanning line 
located in the upstream of the direction of 
rubbing is not performed good as 
mentioned above is distant from the 
opening field - most - or there is 
completely nothing It is very 
advantageous, when attaining raise in 
contrast, and highly minute -ization, in 
case a scanning-line reversal drive 
method is used especially as mentioned 
above. 

[Procedure amendment 38] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0049. 
[Method of Amendment] Change. 
[Proposed Amendment! 
[0049] The process at which this 
invention forms the aforementioned 
shading film in the predetermined field 
on aforementioned one substrate, The 
process which forms the aforementioned 
insulator layer between the 1st layer on 
aforementioned one substrate and a 
shading film so that the portion 
corresponding to the aforementioned 
position by which connection is made may 
become depressed in the aforementioned 
concave, The process which forms Above 
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TFT on the aforementioned insulator 
layer between the 1st layer, and the 
process which forms an insulator layer 
between the 2nd layer on an insulator 
layer between Above TFT and the 1st 
layer, As a contact hole for connecting the 
wiring from the aforementioned constant 
source of potential as the aforementioned 
shading film As a contact hole for 
connecting Above TFT and the 
aforementioned , data line between the 
above 2nd and the 1st layer at the same 
time it punctures an insulator layer until 
it results in the aforementioned shading 
film in the aforementioned position by 
which connection is made It is 
characterized by having the process 
which punctures the aforementioned 
insulator layer between the 2nd layer 
until it results in the aforementioned 
semiconductor layer in the position which 
counters the source or the drain field of a 
semiconductor layer which constitutes 
Above TFT. 

[Procedure amendment 39] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0050. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[0050] According to this invention, an 
insulator layer is formed between the 1st 
layer on a substrate and this shading film 
so that the portion corresponding to the 
position where a shading film is formed 
in the predetermined field on one 
substrate, and a shading film and the 



constant source of potential are connected 
may become depressed in a concave in 
while. Then, TFT is formed on an 
insulator layer between the 1st layer, and 
an insulator layer is further formed 
between the 2nd layer on an insulator 
layer between TFT and the 1st layer. 
Between this 2nd layer, an insulator 
layer is prepared in electric insulation, 
such as TFT, the data line, the scanning 
line, and a capacity line. Here, as a 
contact hole for connecting a shading film 
and the wiring from the constant source 
of potential, the 2nd and the insulator 
layer between the 1st layer are punctured, 
and as a contact hole for connecting TFT 
and the data line simultaneously until it 
results in a shading film, an insulator 
layer is punctured between the 2nd layer 
until it results in a semiconductor layer. 
Therefore, these two kinds of contact 
holes can be punctured collectively. 
[Procedure amendment 40] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0051. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[0051] this invention is characterized by 
equipping the above with the liquid 
crystal equipment of a publication. 
[Procedure amendment 41] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0052. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[0052] According to this invention, 
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electronic equipment is equipped with the 
liquid crystal equipment of the invention 
in this application mentioned above, and 
the high-definition image display of it 
becomes possible with few liquid crystal 
equipment with the faulty orientation of 
liquid crystal by the pixel electrode by 
which flattening was carried out. 
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ofe*rpJT7^^^3Si--5XSi:S:iBx.^:C'i:*:«p» 

l 8 ] 1 3 (C|B«(7?JKfi3e«COKS* 

WIE-*roS«±^Bf^*«(-fl9IBiai3fel«Sr?gfi8i-SX 
St. 

iwibwib h ? ii»w±i:s 2 mm 
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BMBSB 2 &t> + fg 1 «n*ft»lBS:BH7Li-SXat Srfitxfc 
1 9 1 SB** 1^13 KfEtt<0«iIM£«S: 

[0 0 0 1] 

(EAT, TFTt»t) Kil-J:ST^fY^hy^ 

[0 0 0 2] 

[0 0 0 3] £§oT, Ca>»(7)JffajS«J-*3V^rtt, ^ 

dh<Dmm^\^xmm^m^^ (v^^y^-v-a 

=^h7^ h^<STi"Si*tc:»JRBfitfi 

[0004] ^waw}KA3SKic*3V^Ttt. #P 

[0005] c<^ao*SSigH(c:*5V^-ctt. m 

50 C<D«fc5**a**«:li*DS^:6fc«>lw, $Mg!fifi 



5 

®&mm t ut»* u n testm £ ^ cbw> ?> * 5 

tf, IB*Sf|5«wi3*tSTFT«:«*i-S*il|l{*»d^*JI 

[0006] c<^J:5*Wi**4:+^l-fc*,^i:"Ci« 
[0 0 0 7] 

mmizwm^mzftv&trk. wm^m^m^ wis 

J: 0*>iB<*5 ^iltftlOOOOt 

[0008] m^. zlcdxv \^wm^M£Yfv^A,td- 

[0 0 0 9] **MttJiaL*:BJHjftlc«S*/j!*ixfc1> 
[0 0 10] 
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k, wia«»^^-^*i»t5*^^#*^$nfc« 

# * ssg $ tit bwbt*- * «k i o -t^icgEH s nfciam 

t* < k tBWB^-^HT^^ffiKSnfc**^ 1 « 

[ooi i ] i (ciBtt^ffiassatc <tntf, is 1 

20 < ki>7 t —#mT\zfr*m&£tix^Z> 0 ^2fStt 
Sffi»i*fi»l«fr^U-C«-*»rRlE«S*t-CV^6 0 ceo 

[0012] *»w»-j:nfi. mmmmmn, m 
5 v> <e < £ t ^- * «tf s> & m 2 gitti 

sisific^ia^sf^n^o ^i 
[ooi3] £1±<d x 5 ic:«e*fi, a^jci £ 5 ^ tr^^ 

^3g^S^Dl^^:^^oycC k IT, HcV^ttS^ 

[0014] 2 KKtta>KS3£fif*±ERB&)» 

-*mAxfiMmfr\z&*ffi/i$ftt£mK<Dmmb7i'i? 

xfi y - 6 k m-urn* 6*9 

50 sa^sm®^^, miE7 :f -^^Ti-^v>Ttfrie ; )sm^ 



7 

-^o-atE&u^stHE* i bokbeb six 

T^6*l*W»*Bti:. MfB«2*«#*««»R^ 

ttEf- * **> m icigEB £ tit t * 5 ft 2 JB NM&KK k , 

mis-r - * Tfrnvmrnnmo ra (-ieb £ *xx ^ & ft 

3»IBilft»Bli:Sr«*.'C*5ti. flWEiBK ft2&l>*ft3 

[0 0 15] W*«2|iE«t"<z>aS3e«.twJ;tt«. Si 

< £ t>-r-^j»T{c#/rjgHSix'C^Sc ft2^g^S 
«fli«flJt»e»lll4:^L-C#^a-rplBE«SixXV^5o 

{£ffl£axxi^5 0 

[o o i e j mi?, mimr$mmmn, -^<r>mwL^.n 

*2*a#*««ffB»r«Wa7 f -^i»^IBIi:E 

*s*ta««fa, H)p«*rt{JifiicB-r*Bi*«tJt«i- 

^&6*2*a*J|«ffi«f|5tC»r6l"f-S«*d^ M<Z>®«fi 

m. »2*a**«««B&t57 f -^i*<o-&w-»*^u 

[0017] £k±.(D£ b a^lCj: 19 7 
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[0018] l»*3S 3 ^1B4ft(DttASB»l JiGflUBSrftF 

*i-5fc*tcf»*^2^|E«©«S«B(-*3^"C, ttrlE 

WTic#*3EittSix-c*5!9v fiftiB^moi2gasam 

10 £>6„ 

[0019] fl}#« 3 ^lE*^«*»fi(d Jltttf . ft 1 
«ffl*«««fflt»2»a8M«|f|5i:«. fett»fc¥ 

£*uX^6 0 C<7) J: 5«-**W(cJ:ntf. ^— ^IftTrtf 
BBP«*rt(^fifcBi-Siiif*SBi:lt*i-Si:, ft 

1 *««^fflifti»Biat/!R2*a** 

fc. **M^J:ixtf. ftl, !B2&tfft3BmttjRRcD 

i> Mam tw4*2 «ar#*««»^#fRi^'&fi« 

w±*lcffiBi-5»3JiBBIft^^±ffiaEVM^wW±(c: 

60 «^.«. sasMHHsff* m*M&mmmmst 

urn 2 sasiMM^^w-s tznmik 

icijfifcHtf. »3JBM')»»I»^-bffiftv^ttco±^^:Jgfi6 

[0020] 8S*«4 JclE*a?ttft3Sfifi_b|E*HS:^ 
»^-5/tft^«*3fi3ic:|E«(Z5«!a36B(-*5V^, WIE 
®*B«Ji(wiEBSixT*3t». »»LT3fe-<?>ixfc-» 

(7?*ati6ft^»i»{wa- i,xmm±^(r>m^hmm^ 

[0021] »*«4^IE*^JSS3£BI-J:ixtf, TF 
40 Tru>f»4R^*3V^ErpiJK«, lf3R««_b{wiaBSix 

XfcJt). KSLX^-<f>Hfc-^^^i»a^fii6l^ 
^LX^i^(D{|ija^^4^0^Jtc^5^"^^{Cf^o 

L X 7 t^v ^^L3® 0 C i: as S It 5 
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[0 0 2 2] TFT7U>fS^7tV^[R]^ 

ffi»R(EKft** (lHKBEi**) )5S-»ftboo 

[0 0 2 3] 5 lc:|a*<7>JKfi3SHtt JiS8»Jli*/» 

[0 0 2 4] «|*«5trlB*(7)JKfi36«lwJ:ix«, BUtt 

[0025] it 6 \z.&&<Dm&mm&±.mm&&M 
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[0 0 2 6] »*3S6lc:|Eilt^«aKK^j:tutf, mil 

[0 0 2 7] g*#JS 7 (d|B«<OJKfiKHtt±ia»HSr«f 

iR3S«U:*5^-c\ MiaSl&^2gp H 1^^. 1Mb- 
v-y nyfxfifflbv'y =» ^^M^titv^C £ 

[0 0 2 8] «**7^fa«t<Djftfi|SBtc:-«J:tttf. ®Hb 

6 £ *^-^<oaHE»j&^ T F T-(7)^ 

[0 0 2 9] »**8 {Cl|a*(?5»a36««Ji1E»jHS:» 
^t6/c^f^l 2 7 roi/^i* ix^— «(w|E«t^tt 

[0 0 3 0] B»**8{r|B«w»fi3Sttt-J:tLtfx — # 

<Dmm*mimmmmm$:Mtex\<^ 0 -*<ax 

fi3&STFT«OT»ii:ttt>*tBU *l«lfflttJ»!M« 
< Hr-^i»TI^6l2Si§iitiasf^fS|t6 

mmmmz.mA,x-m&£tix^z><D'T?. ±&<n*&m 

[0 0 3 1 ] 9 ^|B*coJSSKKtt±lB»H**f 

fj:hitLm\^mnbntcm^m^w\^m^tczk^mk 

[0 0 3 2] ffl|*«-9 l^|B*<Z)JK*3SKJc J;ixtf , JB* 
«ft©TFTO/>4< ttf ir^Wg«ffl«B«S: 
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[0 0 3 3] »*S 1 0 lwffittO»SJ£«Wt±!BRJBS: 

mut(Dm<Dm^mmmm^m^x*m^titiz 10 

[0034] m&m 1 0 [z.'ftM<om$*mmiz- m 
ytmn, 1 1 f igiHiswf-^iT^aiM^i 
&m t mttmtoto 5 < 1 1> - * i: » 1 juntai* 

fltSr^ LT#ffl^S«fl«K:H!tt h tiitm 3 sasam^ 

f^jgEg s 1 a i: « 2 wm^mmm^ 

K'M^n^Mttit, !BiJira*6aas:^u-c 
^■N@Ee a? i gigtuis ^3 
nk-vmi&zin&m*, wm^mt \^xmmmm^n 20 

^coj^ff^Wv>l5if^$tu6^S^/h$ < , SUMS 

[0 0 3 5] 1 1 Jd|B*^aa3£«tt JilBRH* 30 

l^T. flttlEai*IBtt. Ti (^V) . Cr (^n 
^) . W (^y^fV) , Ta (^V^/V) , Mo 
(^y^ry) &t>*Pd (») ^5 t>?v>&< k fc — o 

[0 0 3 6] i i ^1E«(OJSa36HI- J:tttf, X 

ytmn, ^mm^Mm^mxh^r i , cr.w, t 

[0 0 3 7] «*« 1 2 «d|B«c<oJKa3fiHtt±IB»jH4r 

[0 0 3 8] W*« l 2 ^1Ett(0«[S3SHtc:i:ntf , % 
k£tiZ> 0 Sot, a*K(w»|6ilEHS*t6TFT^» 
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[00 3 9] 1 3 tc|B*co«aaSBfi±IBW)H* 

A(neiRlAmj|ftlftK». «HEa*«i: 

[0 04 0] 1 3 trlEtt<75JKA3gB^<ttttf, » 

[0 0 4 1] fll*« 1 4 icEttoftAKIttoff 

[0 0 4 2] |j|#3fi l 4 tr|B*(Z)JKfi3gllco»ig*i*(c: 
[0 0 4 3] 1 5 ^ettO«A»B^Hfi^&n 

mmmimmm%$&4z-f >?j:Wik, mm&m 

SfB^Rtf ^BSB^SrW*-*-^** 2 IfttUKfrffiEIR 1 1ft 

JBUBRtfliMEfB 1 «ttJBS:l»*U/c««±lc:*ai-SX 

uk^mpLtc^k^mk-r^o 

[00 4 4] m^m l 5 lce«^**3SB^jHi&*8feJw 
-<#IB2|ft||W^ JBl|ftlU^t5$Blt61HH«rK«L 
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So 

[0 0 4 5] gft&gi 1 6 lzKML<Dm&mU<09imij&;& 
±IE»IHS:*P«fc-t-5fcfttcgS*«i 4X111 5 tdfS«cC0 

So 

[0 04 6] 1 6 ^IB«(75»ft36B^»5g*jfel- 

ffl^^flJStt. cod J; 5 trOW 

v\> 

[0 0 4 7] 1 7 JwK*^*K*3SB^jHi&*ffiH 

±1S»JH4:*PSt-t-5fc«)Jc:«*«l 4^1 6<mvf*x^ 

^5<fc5J-ffiriaJBlBBJIfeiftI«±t-»fi8i--5Xai:, ttf 
*3«H««ttoffi4)-Ji^|Er^lB&^Jft-rsxa-i:. fit 

^<Dmt>*bMife®*j&<Dmtzfa5mfcT—*mz®<> 30 

[0 04 8] 1 7 ^1E*oafi3SB<0»5fi*j&Sw 

[0 04 9] 88*E l 8 ^!E«tO»S3SB^»sS*fttt 
±KWH***1-Sfc*lc:BI**i 3 icflBttoffiAKB 

IBifoMKfcJKfiM-SXai:, l«HE«JttStu5f4BI-»l£ 50 
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lBP B l»ft»J«JitwfflrlBTFTS:?Rfi8i-5Xat, 

fi«i*3v ^TSiriBi«5tK^^ 5 * -etftiE^ 2 &o + gs i 

*ft«K*BB7L^5i:IPl«Pi-, MIST F T t Atrial- 
it»«t5fc«)W3^^ h*— A'tUT, fttflETF 

t-SttB^-43V^TffllE^#frJii^:^s^•c^«rfE*2Jira 
[0 0 5 0] 1 8 (Cl|B*(Z5}Ka36B^«3g*ffi«- 

Btt»R^^*tbS 0 TFT^iiai 

ft, y*-*m. *3S». *ai»«w««[ftaffl^Kit 

^#*»^S5*^*2BIHIft<WKdSBI!?L 

[0 0 5 1] g»*« 1 9 tc|E«W«^-««W:_hlE»H«: 
««fc-rSfc«)lc:fll** 1H13 IcCttottASBfrtt 

[0 0 5 2] 1 9 K1Ett<7)«^»BK J:*xtf , '« 

^-msm, Ji3fiLfc*«»W(0**SSB4:«A.-C*3>). 

[0 0 5 3] ^^COC^J; 5 *^ffl&t^flfe^fiJ#tt»C 
[0 0 5 4] 

[0 0 5 5] (fSS^Bom 1 *>3*JB0>»<B) *3BMiw 

3H, [gll<DA-A , »ffi*»rfiifitE«t*(-^i-»a 

^B^©T®[HT*fc5o BUI*. |gll^7)B-B , BrffiHT* 
fcO, 125(1, [lll(^C-C , WrffiBI-CfcSo ^/cS6 

[gI2^0D-D , »Sax*fc5« (^). lg]3^>b^!6lC 
■fc^"C«, #»^#fflttS:igffi±-eBK^rffi*aftw*: 
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[0 0 5 6] g|lK:*5^t\ Mgf^TFTTMS 
(jS««9a' KJ: 9 ftT^S) t>mtfhtl 

$6a (y-^Sffi) , *S|3a h«l) 

^ h*-/^5 a Sr^ursKy ^yi^^^s^fl* 

ila(D5 *>«»wy--X««(C«ft«3«3l«S*lT*3 
"9. i®?{f mffi 9 a 3^^h*-yV8S:^Ut*» 

mytmi i afflt^tv^o in^«3feni i at*, 

a ' ^tfTFT, a , jfeffi»3aftt/ti 

$S3 b £T FTT U-rS^CQ#J^^^T^-^S/ce6^B 

[0 0 5 7] B|1{C*3V^«fJ-, v"-^m6 aTHM 

w^mimmmmmrmm^m^xm^tix^ 

OPffittfcl) »fi8StfCV^5, TFTTK 
1 0 co^ \?>yj5\5[%m 1 oo^^nco^f^X^ 5 <t 5 

[0 0 5 8] tto-c. «£#f*. y^-^^^^^tteS 
[0 0 5 9] Bl2lC*3V^ffiS3Sa^TFTTU>fSffi 

* 5 b &fr\*x&mmmz&i-tz>mftm mmm) 1 1 

btSaKStlTV^o IS2lCl*3Uvt:»fc\ =iV** 

-^5 b«r$tf*lft-eia*ixfc«*5Cic:*5t^Tfi, % 

[0060] H3^p)H6 (-^-t-j: 5 td. m&mw 1 0 

-«Sr«*i-5»rfilS4E2 0i:S:«*.XV>So TFT7 
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01*. ffJ^tf^^^StR^^SK^feJi-So TFT7 

wstKioi^n, mmmm9 afrmrtbtixtev, * 

TtgEftJBIl 9^K*t5>tlTV^So PI^©ffi9 ate#J;t 
tfs ITOI Wyv??A-f^y-^t>f KB 4 

[00 6 1] ffi*. 2 0 tcl;):, ^o^ffi^«o 

■c»fii«ai (*«««) 2 lfcm-tbtix&v, z<dt 
Toi4^rosw»«tt»i«[^e)4So *fciarRiJB2 2 

[0 0 6 2] TFTTKlfilOICft H3^i-J: 

a v^?nm*z>mn*<< ^fy^TFT 3 

[0 0 6 3] »fn|»E 2 0 tcfct, Hl-EI 3 tc^-f J: 5 - 
#pfiR<7?BBP«*£JL^ffl*{cag3tS2 3^Kft?> 
20 ttTV^So ZCDfzisb. ftfa&fc2 OCDMfahAfttyttim 
S^-f y^fflT F T 3 0 1 a 

?R/ifcJBf!H*l a' ^LDD (Lightly Doped Drain) IB 

[0 0 6 4] C^>J: pMSfoSSa-L. RiRmg9 a £>tfft 
Bffi 2. 1 i: j&SitfBi- 6 «t 5 £ ixfc T F T T u-T £ 

«1 0 £*tft£ffi2 0 ^0>R8lc:W\ «Wv--/^5 2 

(Ull 3^u?Hil 4#fig) IwJ: t) H^tifeSW(-»S^ 
30 §tAS*u ?Sf e g5 0^«^ti6 o *RSJl5 0tt, ® 

1 9M2 2 t^J: f3Bf3t^>EloHftffi*:*E6o il§5 0 

[0065] gi3t^i-j:5t-. mm*4 y^><?mT 

40 FT3 0tC^*#ft-r£{£BI-&l>TTFTT 

1 0 <h«-iUIg*-f j/fy^fflTFT 3 0 fcWHt-tt, X 
#BS1 1 ajfts#^Kfte>ix-CV^6o ii*J^l 1 att, » 
* U< fi^B^^SS^JR-efc6T i , Cr.W, T 
a, M o St; P d 5 *>^>4 < 1 1 -o* ttf, &JR 

5 e> Wfa-mtf, tfttk s« i o ±oo^ 
mi i a(Dmf$jLm<Dm^fft>nz>mmx'C 

fflTFT 3 o^JBricXSl^MtSiKiafeastcj; *j . 

50 Jgl 1 a dSjRAKStL"Ct^^"e, TFT7K1S10 
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ft^»/SfflI«la' ^LDD^igclb, 1 c (dA 

to+&*te&mmzVj<rzk1fl-?%. 

ipil^x^ sxf y ^fflT F T 3 o <o«Ht^<tt 6 c t 

[0066] hi-, is^jKi i a km»<nmmx<4 y^ 
iAm«&auKi2 > dSR^e>ix"cv^s 0 inr^tK 

12' I^^^^^^TFTSO^fS^ 
3M$jfl aSri«*Kl 1 a^e>«*CW»»-rs/c«Xi«9! 10 
lte>tLSt>^"CfcSo HI-. »lJHBJ»j»JKl 2' fct. 
TFTTKlfil o^ii:«^S:^ia 9 . 

yf^BTFT3 0<7)*:i«><Z>TifijBti: Lt^) 
WffiSrt^-TSo IP*>. TF-T7KSfilOOSffi© 

[0 0 6 7] Cw-e#tc[D4^:^lI!5lw^-rj:^t-. £ 
11«I12' tl x TFT7Kl«10±W§i 

U:ffl^^fcS*i-ti>-5 0 «»itz>J;5^ Sf$lJff!q&« 
11 2' f*. ¥^Sf5^«b 2g^irA^^UT^mv^ 

[0 0 6 8] c<^J:5**iSra»»fflti 2' fct, 
tf. NSG (y ^K^^hi^y , PSG 

(y >-^yy h#7*) . bsg (^nyyu^-h 
#^;*) , bpsg (^pyyyyy^-h^7^) * 

[0 0 6 9] eJL-h^*P<»fi6Stlfc»l«M«jft»l 30 
2' £«fc t), 1 a^feiBIR^>r yf^iTF 

T 3 0*S:«ft;W«J»U»-5i:*(wK3feKl 1 a ^B* 

tf5o cc-ew-, JRi«ntfiiWKi 2' rat, t'-^h 

•6aTII§fi ($2Sifiti) 3b«$tlfc 
BR) . *aB»3a^*BoT*«»3b^«*$ixfc«* 

[0 0 7 0] Bl4^*5^r, JRlSRQtttWRl 

2* _t«j«3tBi (i&3*«#*«® iu, 

i a©Kwy««i e^e>jsK**xfc»i*a«s« 

3 b &(/f-^i6 a cn&nmm^ u < * 5 x 5 km 
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-Ct-So SKWl, *'>fc0 ifcOflttfcfflfc*x«. *o« 

X. m 1 BRUftaUX 1 2 ' ±roj|3tBl 11a, 
UOHW v«« 1 e *v6J§H3cixfc|B l fgtti 

■ if, **»*fflieii»K2. gti3b^f-^i 
e a (D&nmm^ u < * 6 j: 5 kqwk^^^o 

6) o fau H4ar5H5^*5i^r. mimmmmmi 
2' XMi 1 a, iitastiii f , 

fiKffitftlftlR2&ue#SHl3 b«^W-»flH£»j6L.fe*S 
"CDU«lcfflA/'CJBfiKSixTt>J:v\ cto J: 5 KfB l JfR 
Hft«Kl2' *«fi8i-ixtf, 0 5K*3^-t\ jg3JBRQ£ 

(^-*»6 a(75^«*tji5lRffiJ;?)tiB<* 

6) o 

[0071] *iiJifio»iB't?ttW^ia5ic^«t 

TFT7WIS1 0±\ZMf&£tl1tm&W&9 

ftfc— #<Z>*St*l 3 a RXfimmm 3 b K# UT^Si^ 3 
a 3 bGQftlJKft?^— a tdffiofc 

*f^^litv^ 0 ^cT-»[c[Hte7^yyMffiv^ 

i^v^^8 3 a <&flya*fe¥Wfc**Lfc*atf|3 boo 
^V^f^^±tt^ffi«i-Sli*fflJO*fij»3 a <D—jj 

*>jftl;r*5tt£g:fSS Hi. 7 t f ^MM^|</^ 

^^I^OT«(-ffiB+51if*fcwrai-tt*«l3 b(D 
±*irttB-*-«¥ffl{k*tLfcK (/hSv^«l£S3) ASfc 
I*i2 3tO-*:^ffiFg[5icJ:t), Cix6^ 

/c^ N MS 2t^l^T7^>'^«tS^fi»twtT^ttft 
< X t> , c in <t 5 % A <o SE ft & \z&91r 5 c 

[US^^o^T. Mi3b^^Si3al^ 
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[0072] ic, r. <D£ b 1-7 \f^^^)M^:Mir<D 

6 Q gp*>, ~f&l-^iffe^gEft^& Or^*^ y*— fa 
[0 0 7 3] ccx\ 5 4JftS^iErpi^fio— w 10 

wt*o B7», i^P))ii:dot (sb*) mmmjj 

5C, 1H «t) K«ESB»#5C I S (M) Rte«ib** 

\Z&i+&7 t <<X* y * — fa y^f^Lt^^' # 
l-iEMttifeHI t> (OT NfSS^ot^T*MH*IeI 19 COT N 

^S^ovv^^ y fa y«^^>tfa]lfi 

«J^e)afcJSS3fiH^*^"C^l-TV^ 0 ft, B7T* 20 
tt, ««#(w«t Dx^^^ y^-v^a 

[0 0 7 4] B7 [Z^-f J: 5 fclsl t) *m 9 SrRBfr-r 

IM-^St^ y *-v-3 ^Sfii^3g^L.TV^5o 40 
Xi^i\> 

[0 0 7 5] ^mc^f LX l H56SgiJS©i8^i:ii 

y«LX^6 0 ^oX, B7l:^'lfc<t: TF 
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fi, ^co^S«i:^^i:cor B 1t-^^X3£l^^-t-6C 

S^KJztK ^^»Mtc^^Xt)f-^It^ 
fp v oX^^n^^OgE^^^^{g;^X#4r.i:/!i^^^ 

[0 0 7 6] -=e^X\ 7*— *i»6a 

<ni3fa<r>wm.tiK —M<o^m 3 a &o^a;K 3 b (Dm 

"Clifc<, K— »Ojfe*j»3 a t*JHS3 b i:cora8-< 
(lHSCKIi**) *»fl!Lrt:|Rt^ fS^colErfi]^^ 
BP Pffl*^e>l«tifc«*T*jB# 6 r. 1 dft 

*£Mx#, «f=»^h7^ N<t;^iK»*IB<t;S:iaix6o 
[0 0 7 7] £JLL<7)J;5l-, ag*JKl 1 a&RttSCfc 

«lcf^x^££;HX^6^X% *Hlfi*z>JKffitc: < fctt' 
[0 0 7 8] *ISfto?gJi-cttiai'2fctJ5|a4{c:^i- < fc5 

A) 1 f ^$tlXV^6o ^oX5fef, ^CO^l^S^S 

m« 1 f ir^Si® (^2sattis) 3 

*^§o -tLl-^P^X. ^3feJKl 1 ate, :^)7-^ 

^6 a TJ-itKSixfcJBi 1 
foTCMit^nxv^^ 
S (¥8M*W) l f i:«*JKl 1 a^'Htt, Illfl 
^aJKl2' ^LXgi«^tL6 0 
[0 0 7 9] te^X% HI 1 SO'EI 5 X 5 t-, 

1 a c^S^S K U>T 1 e ^SiR 3 a 

ttxv^o ^oxftf, cwfiSiSiHi 

*) 1 f (^2^ffl^sm<l) 3bfc<oiB-c. 

tttd^D^X, i^TtJ^l 1 att. r<7)Ilf^iiS 

usagMi 1 f tmytm (i3tt 

^sms) 1 1 a t<Dmx\ mimmmmi 2' *k 

lXgi^M$H6 0 

[0 0 8 0] Ctlb^f, f-^»6aT<Of«R^ 
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[0081K L-c*liifi(o?»ffi"c«ig i . m 4 Jtt/EI 

5 J: 5 SBlJSMttJRBIl 2* ^H^S 

VA^c^T^ta^^H^nT^t). JEM, -co^fi^ffi 
tfilWR^: UX<oJBl»IBIftllW)ll 2' OtMWlcSA,*:® 

mz-&ftz>mm*&ist\zm< mz-tt. 1000-50 
ooAgaw ^^tirv^cox\ §ii3b^a 10 

T#fp]ga«S;h,fc«*BSi l a iilSaWfKil f 
£§£#1^9^ ^^S£^n£^5^^X#£ 

[0082] *iaiB<o?K<fi-e«ig 2 atwa 6 tc^-r j; 5 

' ae*BEi»ffi^«3teJK 1 1 b (Rt^wix«-«JI«**x3t 

SlttSttTV^W-e, S3feJ^l 1 a'«S«ffii:SttSo 20 

tox/ani 1 atc:*riPiKBsnsw*^>r'^^v 

^iTFT30 dxt 11a 0>«{fcX»a s S#» 

«rXff-*-Cttt*v\ ^^§1=f\ 3£«ffi»6 btf)3£«ffi:. 

sbi 0 o£mmi-&tctb<Dmmimv§<DfkmM, jewel 
m <n mmism s nx t j; 1 \ 
[oo8 3] ft. *njfi^?g«xtt. mm^sy^y 

ttt(c*3v^x«. mimw&fflSki 2' t±wmzm&hti- 30 
xi^\ mimmmmmi 2* zwm^m 

A,tmm^^^x&m^m< ux^. Dwt-ffi^xv^ 

iy f > T F T 3 0 (Of t^^MffiSi 1 a ' \ZX 
Mil b^«tir^B»»S:Zitf Ufct), 7£SEJ6 3 a t 
«7feJ^ llbi: <omx\ *£»*aso < J: 5 ^J^fl 

fy^fflTFT3 0^*30*3 a irfcTLXBIgWSr&tf 40 

[0 0 8 4] SEtwB2Xt^Bl6{c:^-f J;-5(-. »1JBBB 
J»JRJK 12' fcfc, llbt 3t«ffilS'6 b t -bmm 

Six5ffiB(-*5V^X, GWWS^X^j&^Xt^^ 
X\ «3*^J:5t-»lJBPfltt»J«l 2' fl^&Set;:^* 
^ /U5 b SNts/^^tcJ: <3BI?L1-6Xfia^ - 
^[l^]^^^^fca^^$^w/5CX^ : gi:^^9. ny^ 
* H*-/V5 a 5 b i:Sr— SLXBI7L"C#5o ^ 
X. h*— A-5 b SrBBTLi-Sfc^^to^^- h 
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tf\ xe«S:i«*PS^:5Ci:^/ji<^a*!9a5<g;T4:ffl 

[0 0 8 5] Wtf, EI3{£*3^T V (lJ^^-r s^^ffl 
TFT 3 0 {3, LDD (Lightly Doped Drain) flK&S: 
tttfe^ M|3a (y-hSffi) , *»3a^ 

^*/WgfiB:ffi**l a ' , **i»3 a 1 a fc 

y- h«6iftot2. ^#f*;js 1 a wcawy- 

^Stt (y-^«LDD««) lb,7-«6a (V 

. 1 a coffiss k w >m*& ( k u 

^VfiljLDD^) lc, t«fl£ll.aWi»Sy-^ 

€1% 1 e yvy^yii cojg^a k u>r >mm 1 

e$:fiTV^^ iSISK^y««lel:il, «ftw 

Iili9 a03 5*><^#Ji£^5--odSttJttSixXV^o 
y-^®^3c 1 b RXf 1 d MOTc K U-f 1 c Rtf 1 

ettS3*tf)J: 51-* ¥#f#B 1 a U nIXH.pi 

wiTMtif-^i6a (y— ^»&) fct, Al 

5»M^5>»fi8SttXV^So ^H3a 

4B , hffi^2^x>^nr«m^jigi 2* ^_bic 
mm&y— ^M^ci d--jic5^^^^ h^— /w5 

/V8^#^M$ tt/c^ 2 1 fflH&«nt 4 $ HX V ^ 

60 wcoy—^^aci b^0On>-^^ h^K— ^5 a 

lx ^-^*6 a (y-^»«) nmmmy-xmm 

1 d(ci««w«JHSttXv^o Ml-, f-^ie a (y 

-^««) a^»2jiiffl«aie4ox^tt. msk^ 

JHa*ft»M7^fiS;Sixxv^-6 0 c^BSffK^yft 
«1 e^ny^^ h*-/i>8S:^L.X pJ^®®9 a 

«ffi7^_h®(cKftP)ixXi^ 0 
[0 0 8 6] lf*^>r 5/fy^fflTFT 3 Oli, 
<li±a©J:5HLDDflliSS:»o^, teSffiy-^^ 
« 1 b Rt/«»ffi K K>T 1 c {Z^mm^C *ls<DfT 

HS3 a t bxssjfts-c^Fjffiw^r^^Srfr*? 

JBR i" 5 -fe ^ ^ T 7 > ffi c^> T F T X fc o X t> J: V \ 

[0087] ^t^mmcommx^ mm^-r y^>? 

!TFT30^y-hHi (f-^!3a) £y — ^ T 

K 1 b-Rt* 1 e rat- 1 m<o^uw. L>f—»? 

/vy- MHigt ufc^s, nixc>wrfl(-2fla±wy- h 
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frV-Y b) £JL±"CTFTSrHlfiai-tttf. 

ft^ty-^-K^ >® *si^gi5 to y - ^ m« £ 
h<of - YW&<n'Pta< t i> ifl*LDD«a§s;iM*#- 

[0 0 8 8] w — Jftuifct. *»MlaWt* 

ila' WLDDgilb, 1 c^(OA*f7t (BP^s 
H3-C±ffil^e>a55t) oAW*3a*«3(w|»<*ct^Ui3fe 

0<OTfi'J(-«, ii3teffltl 1 a&Wtttt>tvT\t*&<DX\ 'J> 20 

LDDgiSlb, lc^StDC (IP*>, B|-3X*TflJ^ 

[0 0 8 9] ft. g)6tc^^T, ^iJBmifiJBJei 2' 

[0090] m&mwv>m 2 <omM<nmm *3sw^ 

J: 5ffoSi3£«<E>* 2 wSaSo^ffit-oi, ntEI 8 RtfEl 9 

{3\ g|8<£>B-B' t»ffiEI"C*>5 0 ft. 0 9 1:1*31 

£fc. ^l^cD^i:PC^^^o^T«[^lC# 
[0 0 9 1] [g)8 i^^ol^X. t*— *j»6 a Tl-^ffli»3 

bt>m&zftit&i&xm*tiitmmzm^xn:* m9\z 

»i" J: 5 fcJB 1 BHlNMklR 1 2 ' a*|fflttfc:tt^-c#j« s 

fin 1 dsffi^tnattd (5pffitt{i) M^htv^ 

[0 0 9 2] fifo-C. *H56cO^(0*P<^dta^3S^ 50 



mmmstefro ±m^m smmmmm 1 <n±mx^ 
h^*5**<o*st, ffn ji p^^i 2' (owvwm 

[0 0 9 3] GB9(c»Lft:lRlJBniaiURl 2' 

[0 0 9 4] *H«SOJgffi"CttBI 9 (c^t- J; 5 ¥W 
*Ila©S»«K^y««le«:, ^-^6 a |C 
»otffiKSttr*l (¥«MWB) 1 ft 

S*lT^S<E>-e. a IdftoTffiKSftfcSB 1 

1 f ^SM (ffS2gfiS^fi 

««) 3b.fc<DBB-e, SfuSNteliUBli 2' ^UXS 

[oo95] m^mm<om s <onifc<DMm) ^ 
x^m&mw<oms<omM(omm\^^xmi o^m^ 
\,^xmw-tz>o m3<Dmm<DMMn, tfttwss 
i omi^M^tmi i a tmrt btix\,^te\,\&xm i 

»J6i-'*ffi«l-fcitS«ft8«(OWrffiH"Cfc*o ft. 19 

L^Xfc5 0 micoH^^^tfHlD«^m^ 

[oo96] m i o i^i-cfc 5 tw. ^3 <DmM<nwm<n 

x, mytmi i a^mnbnx^^\ *<ofa<ommz 
<>\<^xnmi<nmM<DMmkmmxhz><DX\ rw*.« 

[0 0 9 7] ^fc.. m 1 0t^L/t»l«PflJft»JRl 
2»«»td>e>»fiKLXfcA<, 
[0 0 9 8] tot, ^^(^^^p<^pta^3g<|r 

w^FJfiS *d*o /c^i-^3ii^^fli 7 <D±mx*9rt> 
[0099] m&mm&m 4 ^n«o^) 

iHtlt£0$lIMiil2' tTFTTKSfi 

1 ods*ta"C*3 0!Bi*IBIftil»Bli 2' a*fc<, J.oiB 
1 a ^*v^T*SBl wH«S<7??Rffii:fia*5o" El 
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[oioo] ai lt-^i-j;?^ m4(Dmm<Dmm<D 
m&mwn, miv>mM<DMmtit&^T, mi i 

iiS»Mti l f dMBSTFT 

/SLX¥»ft;LXfcJ:^U »2<7>Ssk^«lB^J:5J- 

[0 10 1] mi 1 tw^Lfc»2«Pfl|ftJ»lffi4 

«l^ll*a??l!?ffi{-*3t+6fElSnJ(ft»IB!i 2' <z> 

•^HflH^ wi35^ 2»«#*a*&«/*u-rfc 

&< x *«©^f>»*tttJ:v\ 20 
[0 10 2] c^J;5l-*2JBM«i»Bl4S:*iJfflUX5p 

[0103] [*K [Dl iC^-T J: 5 iC. Si^JK lla^l 

lflMlftJIUKl 2' «:IK*+TtJ:v^^fcf4»5*-et>4 
[0104] (ffi£3SB^>S 5 <z>HJB*>?gj8) **Mt- 

iittt^llf«112' ^TFTTKIS 
1 0 j&safcfc-C** *9 f& 1 BmifijKK 12* *Sft < , loig 30 

«bi i a&t£^&ymi<nmm<Dmmk\&mti:z>o m 

H%36«^»rffiBI?fcSo ft. m l 2 Ic^Xfl 
#SBW*igffiJiX««^rffi*Sffiw*:^ £ i:-*-5*:«>, 
#S-^#«H*fe^«^*S*?>b«)X*S 0 mi 
^|IM(^^^f^C«^^lCo^X^[^l^#RB^-^^ 

[0105] ai2 {^Tft-tx 5 tw. 4 <Dnm<Dwm<n 
adSKJte>nxv^v\ Mt^. fBisnttJ»en2' a* 40 

HSittHi (¥»f«i) l f dSESTFT 
TKSfil OtfXkWB^SttXV^So 7*-* 
aT^f«3 b^^^tLfc^ftSctc^VNX^, £ 
SSMtejftKT^pa^tcia^JgAK^ixXfe?), Ztl\£ 

xv>5 0 *3Si»3 aJc:fioX»*l6 3 bj&s?gfiKSix 
fcfiHttcKoivcfct, SB3SBBjeai«7S:IH«|ra«)X?B 

¥*TfcL^<Xt>J;i\, 
[0 10 6] Ell 2l^Lfc»3«MJfc«tt7 50 
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fi<, *«o?^e>«|fiS;LXt>i:v\ 
[0 10 7] ^(75J;5 8w»3BIHI6JBdM7S:*iJfflLX¥ 

t&f W S c 1 1 ^Tffi "C * 6 o 
[0108] ft, IDl J: 5 tw, 3l3tM Ha^» 

lJiMtt»Kl2' &RttXfcJ;v^£ttm5£Xfcfc 

[0109] (ftA£B<o£fttftJft) J: 5 I-** 

m 1 4S:#SLtRBt6o ft. TFTTU 

fflK2O^«d*&**:¥a5iat?*>0, H14», 
ffi2 O^^X^m 1 3<7>H-H' Wr®BIX**)So 
[0 110] HI 3t^*JV^X, TFTTKSSl 0O 

Jhtcitt. V- -Mt5 2^s-t<oj»(c:ftoXI8*+e>nx*3 

"9. ^(DrtflJtCiafetf LX, taj^«7fel2 3t^WV^ 

tlXV>6 0 — A4*5 2 (7>^Hffl(0««^H "7 f — ^JftJSE 
■blMBSl 0 l&lfmm^l 0 2^TFT7KSIl 
0^-5aic»oXK^??ixX*5!9. ^«MKtbH]K 1 0 
C(7D— i22(-KSi~^ 2iatc^oX^ftibtiXV^ 

fcl^fcfctf, ^»Mf£ft[HlS& 1 0 4U^«fc'*tt?tfi 
i/^fcfaaSSTfcfclN, £fc, ^-^S»I£«j[h13§ 1 0 

1 *Bffi«^ffl«Oi22^»oXi^ffllJ(wiE^J LX fc 

o x@Ea^ $ tiitf- * mmm&m* h mm.m^%m 
feu m&m<DT—*mnmmmm&^mm<D&ttm<o 

«t^J:^cLXt)i:l\ Z<Dm\Z7*-*m6 a ^rlgS 
5wi:^IBfc46; IICTFTT u>T 3S1£ 1 0(D^-6 

mtei o 4M&o* c/ti6(Z)«»oiEi»i o 5^K*te> 

tlt^^ 0 ^/c. ^f^]Ste2 0(7)^-^-a5(D/>^< t 
t lttBftw*3V^Xtt, TFTTKSffilOWfSlSfi 

2 0 t^B^BftWWiiftt Sfcfe^fflttj&^ftS* 
*1 0 6j5SKJte,tLXV^5o ^tt, mi4lw^-TJ;9 
|c N mi 3!^Lfc>'-;M*5 2 

^•^g«2 OdsaK^— /W*t5 2(CJ: |?TFT7Ki 

«l 0^H#**xXV^o 
[0111] ^-^^igtblHjSS 101 »t/*3!Ei»«»Ii] 
Bl 0 4(igE«lrJ: Dt-«6 a (y-^«ffi) Rt^ 
3fe3lB»3a (y-h«ffi) lC#*«ftft»JttStiXV^ 

6o ^-^j^igttlHlSSi o ich, H^bftt^»J»lsIK 

^isigibiHiK 104 as^/^ttiwjfeaEji 3 a tdim 
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i o itemmm^j&ctcm^mjE&^-tme a (y 

fy^ffiTFT30lip-S i (tKV v>y ^V) f^Zf 
<DTFTXlbZ><DX\ I^Myf^^fflTFT3 0O 

M&mmm\Ei& i o 4 ^si/s-r s^b^t f t *w*m- 

.10 112] akin. Hi 5(^»l wiaSojBffi|j:*3ltS 
Jl3tlEj»«fi5**-riK3teKl lb(DTFTTMl«10 
0 Ji<7)2^7cW^-f T ^ h$r^r o 10 

[0113] lis ic^-t J: 5 1-, ffl*Bi i i a m 

SJ6 3 bRt^-*i»6 a *«5.<fc 5l-3l#HISax"C*5 

m r> 5 3 ^ k*^<— * **rja(wtt ^a*. 

fc, *tft*ffi2 Oit^tt^nfc^^^ 1 ? 5 3£TF 

0_hlC«^l 1 a ir^-CfRlWT^ 20 

rt\ tt*Bii i a&t>*i ih±n&tb\zmi£tz>&o\z. 

TF7K &£K lOt »folSK 2 0 <D3I D ^;bii:Jf£cDfit 
[0 114] f*L 1^1 1 3^5)81 St^l^T. TFTT 

-?mmmmm 1 0 1 Rxfj&tmmm&te 1 0 4 £t f 

T7KIK1 Oco_hlc^tt^^:^!9 WitfTAB 

(x-^- h^-r k^vt*^ ^&tE) ±\zmm 

£ttfcigRjfflL S ltd, TFT7 1/^SfelO<7)^S 

[0 115] £fc, EllJ&^BIl SKWt^SJxTl^*^ 40 
#\ #rfii3£4E2 OWfi^AMtafflMTFTT u 

N (^^^rs/K^-^f^i/^) ^— h\ STN (* 
^-TN) ^e— h\ D-STN (^/V-STN) 

[0 116] ^(-J^_tco J: 9 i^^^txfc*:||^(7)B^ 
?)ibfN-o^T[gl3&tfl2l 1 3d^Hl 5&#HBLTtft 50 
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[0 117] SMBillIKd^IBiWB^Srgl+fc^- 

#mmmim&i o 1 roM&m^ioSLfc*^ ^ > 

tcBUJDL. CixttlTLt, 3feSti(MKftlH]i»l 0 4«. 

Bf^-f ^ v^"e3featj»3 a (y-h««) i-y-hm 

3 ofctMBiSixSo c*u;i£9. hl/E^tyt $ 
nfcWP^-ey-^«flE*spnjpgtufciif*^>f y^^vm 
tft 3 ot^&^Tfi. y-^WidMib, 

*ila^^««ila' ^Mf&Znt^-Y 
*;isf£mz. K U"f ^«#e 1 c RTf 1 e ITlitffi 
9 a (ClSJEjftSHlSPSix^o ^tt, C DlllltSfli 9 a <D 

[0118] J; 5 iBXSli 9 a IdWEEjftSHMjn 

m^2 i t^»^ttfc«FB»^»t5tta^Eini«»dsa£ 
tt, y— ^y— ^^y^^e— K-c&ntf. ^p^nfcm 

[0 119] Wt^llJfio^lfi^tt. JBmttttJKfrDi]^ 

[0120] £X±MW lOOtt, 
frVXfrM£ftfc&&<D%fr&M?ltb LT#*A&t£ti, 

5>x MSf 1 0 0lC:io^T^7fcJl2 3^M^T 

%}mzft±i-z>^tx\ w^^m&mw&^m>xz % 0 

S^FWBSr^ai-SCir-e. ^^^SrfiJffl tt, RG 
B fe^f^ <9 m-f ^ y ^ 7 w /w^ Sr^fig LT fc i: 
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[0121] o o-ewt, 

£r#tr*]St£2 OOfld^AWtSCi: Ufcas, Bio 
jBfi<o»ffi<z>J: 5 (wiK5t:Kl 1 a £^tttf:4&^t-te, t 
FTTU>fatEl OcoflJ^e>A»*S:A»L, ^ftSS 

*>. ^»»JB1 aO^-r*vWJBAKffl«Scl a' WLD 

D««ib, i c {zyt&Ato-tzzb&KKrzkffim io 

T\ TFT7H 2« 10 0 £>Rffifl8"C0)R#t 

&%mnm ufc 9 , ar7^ 9 # rt 5 *> 

fflgila' WLDDWlb, lcirCOr^t-S^ 
1 1 a*S?gfifcSttTl^rc«), £<E>J:5fcAR«KS*t 

1 0^©t(Z)*AR»3gUfcSSS:fiEfla-*-Si^«!&SjR< 20 

[0 12 2] IS£Stl-0 0(0^>f y^rm* 

77^^11 3 >T F T <D?f£5£<7) TFT td£f LT 
[0 12 3] Mt- N %A$iSl 0 0|d*3^TW\ — Mb 

#5)h5« PJm«®9 a £A 1 ^(7>K#t*^iBV^ 

A«Btd^«ric-*-S C b\^X *)\ Wi&mW 10 0 SrKI* 40 

^^tfSMafiStbfcSH hp tf 

1 o otd&^xfi, JKfiJis o(c»b»ilftSff (ttt 
SrHliD-T 5 «t 5 l-*t|6l*E 2 o ^jt^rsim^ 2 1 

9 a £^*«/£-f 6 (IP*>. *tJn]K«2 O^filJICfi^m 
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(**«) . «rf^- K ME^K Igft^ffi 
[0 12 4] (iiityuir^) W:, K±<o.fc5fc*J* 

mtom&mw&mt l-cbii 6^^132 3*#b8L"ck 

Mi"5o 635^131 9«#Xg|C*5tt6TFT 

TFT7K SSiaiJcO«-g^[El6cOD-D' ©rffit-^/S 
tcJim (1) -IS (2 0) te, TFT7MSSU 

[0125] hi 6^e>iai 9*#r«u"c, m4 
3 b ftt«B 1 sassm® 

Jl) 1 f &^tfffi^o3Mig^o^^*t^{wKM-f-5o 
ft. BI3©A-A''lW®(C^$^«*«3liWjH^tTa 

[0126] B16 ( 1 ) {^-t X b (-s 

ffi. W 7 ^*WT F T 7 M StS 1 0 Srffl-It 

60 »*b<fiN 2 (SIR) «^^FStt^^# 

H£LB.ojRj9 00 — 1 3 0 o^C^iBia-CT^— /v-teaffi 

Sfil 0ld^D6^^^>^< *S J: 5«felLT*5 

5^t^^^i^T. W^TFT7Wlfil0^|RlD 

[012.7] C(^j:9t-^ll^tLfcTFTr KiSi 

OO^ffitC, T i , C r , W. T a , MoRrjP d^(D 

•5 , 1000-5000 Agit OJBff , » * L < (i^J 2 

0 0 0 AoSff 0Dai3tIK 1 1 &MffctZ> 0 
[0128] m^X, IS ( 2 ) t^i-J; 5 K«fi8 

1 1 aO^-y-(Bl#BS) lw*H£i--5 h-^^ 

U^s^^v^SrfTSc^^J: 0, I«l 1 a &Wt$tfr 

[0129] ^clilg ( 3 ) tc^-T <fc 5 «3feR 1 1 
a<0_Liw, «ttf, S-JEXttJjcJECVDffi^trJ: t> TE 
OS (fF7'^'t^y">^-h) T 
EB Vr by * ^^/w • /K— h h) TMOP 
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l^X, NSG, PSG, BSC BPSGi^>!l^r 

IB) S:*Ai-6o -tof lffiMl 2eoJBfftt, «*. 
tf . »5 0 0 0-2 0 0 0 0Ai:U ^(7)XSt*Ii6^ 
^^KoiBWtJ: <t t) » l ««K 1 2 (Off^Srjfc^-t-S 

[0 13 0] #:t;:X*M (4) Id^-TJ: 51-, ^Si^3 b 
S:-h*icjgri£i--6^roffl« (Ell. gl4Mi5^ 
KB) I^Lt, 3is/^^^«:fTV\ ^fg*£(;i;fctt5Sg 10 
Iiill 2^f6 0 CCX\ StTlBms/^v^SrR 

n 2<DMnmm*fc&z>&. mniR(D®mm&T-/< 

#9*0^fiTSrffl^<cv\ fSl»»«!l 
fcfc, K7>f ^s/^^X— S^s^v^Lxa*^ Uv* 

[0131] ^tll§ ( 5 ) <t 5 «3tJK 1 1 

a Rxim i 1 2 cd±ic, « 1 &»ffit 1 2 ra# 

ic. ^y^-htf^Bi, xfiSftvy ^Bi^BMbf 30 

y 3^«#^&4.6JB2|ft»Bll 3 (2flofflintS 
»K12' (D±m) &Mf&1-Z> 0 :^2ffilll3(^ 
S1 0 0 0-2 0 0 0Att5 o IS 2 
«6iIl3i:^U »9 0 0WT^-/«ttt; 
t\z£y, »!feS:B6<*i:#(w5p^bUXt><fcv\ 

[0 13 2] **lfi(D«ffiXtt«f^. SSlJSRBftiRngl 
2' **^-t"6*llfi»l«l 2ftt*#2»H«l 3<D/1 
fftt, El4tc^LfcJ: 9lC^-^«6 aTI-SSi®3 b 
^«J«Six6«l*(w*3V>X, iriR««9 a^diSixS 
MtClM^®*^i5^taiw^5 <fc pJcKSStuSo 40 

[0 13 3] ^Cia (6) tc^ihJ; »2JtejBkM 
1 3^)_blc. 1^4 5 0-5 5 O'C, #f£ L < fctfa 5 0 0 
t^JtlfcWffii&fftS^X, 0 0-6 0 0 cc/ 

mi n^yi/y^X, ^fcijiJE 
CVD (#J;tfc£ x ]E^2 0-4 0 Pa(DCVD) tdj; 

#K£t + X\ IS6 00-7 0 O^dX&J 1 — 1 0B*W. 
»*L<tt, 4~6Bfrplor--^3@^JS-f-6Ci:tc: 

sKy ->y =»^Ki *#5i5 o 0 — 2 o o o Aw*: 

ff*L<Wt#5ll 0 0 0 Aa>J¥S£&6*XBffi/ifc;ft 50 



[0 13 4] ;itf>gSL g)3l^t/cl^^iyfy^ 
TFT 3 0 tUX, nf 1 **^®^**^ y^V^ffl 
T FT 3 0 £ftf$'tZ>Wr&\^n, SRft^^Mfflfil 

ttlcsb (ryf^y) , As (at*) , p (yy) *. 

K-^i-So M**-f yf^fflTFT 3 0£p 

B (^n» N Ga (#y 
£i0 . in M^{7A) ^trwuiUe^*^ K— ^ 

/V7r^vy =i^JK*S*v^X% WfficVDjfe^JcJ:?) 

jKy^y-=ivjRis:ias^ux*>fiu\ Siims, 
GVDS?iat)itUc^yv'y =» vastly 

[0 13 5] ftKBI 1 7<DXM (7) K^-J; 7 

t hyy^77^is, ai.y^v^xs^cj; mi 

*&t*jfelEiS3 a t£»oX**»3 b^ARSixSffl* 
K«U li^-f '7f-^^TFT3 0^Mt6¥S# 
JBla (B3»i) 1 SS^IHIi 

i f Sr«fi8i-s (Bi4xtj«ia5#Ra) 0 

[0136] ^icli ( 8 ) [ZTjk-r x 5 Hi^^-f y 

f^iTFT3 O^Mf^^ila £#UlJfSl 

lf^QOO-lSOOt: 

mm, u< nm 1 o o o°c^^stcj: r> mmit-r 
v^y^yi (htod ^tr>ynyi^5ooA 

f^TFT3 0Wy-hSftH2 (HI3#BSJ t* 

r» « c<oe*. f isasiiii f (tf*n 

a) Wi^^f^:. m 300 — 1 50 0A<Dm&, $?^L< 
H«)3 5 0-5 0 0 A(DJ¥£ t * t) , Sa^fflte^fll 
(y— hJftiBdR) 2(7)J|$I1 «)2 0 0-1 5 O0A£D 
ffS, #*U<tt#5l3 0 0-1 0 0 O-A^flCStftSo 
^<^J:5(-iSmfRK{t:«FlBS:ffi<i-'5Ct(c:J:?). 

[0 13 7] f^). Ig (8) |Jl*3V^X4*(-K«StLiV^ 

tf, P>f tvt K-Xtft 3 x 1 0 12 / c m 2 tf K-^ 
LX, ffi«SWfc$^Xfc <fcv\ 

[0 13 8] SiClg (9) (CT^i-J: 9 ®EEC VD 
8feWcJ:9#y v-y =vJi3S:*IHlUfc«. yv(P) 
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SrSMfcfftU XV is}) 3^R3&»Sflr*-5o X(l P 
^ h^y = vfflt*fl5vvTfc.fci\, xa (10) iz^TX 

*->cd££|&3 a <y-h«ffi) fc#lc:«*»3 b«r 

'tt. «X.tf, 8 3 5 0 0 A£ £tt£ 0 
[0 13 9] ffi.U ^S^3 b -^3618 3 a Sr. ztfy > 

y = ^mx-tete < , w^m o m<omM&&mB&&&m 10 

3 a S: % Jig*/! 2 3 dS« 5 ®«cGO— fflXf^ffitJl 
»j£i-5a5tKi: LTEB-rtttf. AJRBS^JR y * 
>T. KR0>J*o«3tettl- J: D > S3feJi 2 3 co— SBSctM^ 

£2 O^TFTTKSfil 0 ^^l^^-a-^^miwj; 

[0 14 0] ftHII (11) tC^-TJ:5tw N El3fc:^ 20 
Istzmm*^ yfyj/fflTFT3 O^LDDiMj^O 

7S/«i-Sfc«>M, M»3a (y-h««) £rfcf£fc^* 
^^Lt, P^^vK%io K"/^ h 2 0 O^rfii 
&X* (0«Jx.tf. P^t^l-3X10 13 /cm 2 WK 

T*>¥#fwi i a ^■•Y^/umatmmmi a • 

^<n^%m<n K-^icJ: <9^fi|?l3 b&o*£S 
§3 a ^ffiffij5t{b£tl6 (g|4Rt/ia5#fia) o 30 
[0 14 1] J^T. HI 8 coxa (12) tC^H-i;5 
pJ^^5/f^^TFT3 0^Mt6HSy 

i b RTfmmm k L-r i^mm 1 c fc 

«>K, M^ms a (y- K««) J: 19 ^ft>Mcoj£i^^ 
T^^hi2 0 24rMl3a h®J&) ±.\Z.ffi 

/fib*:*, i^i:< P4;^V«^ K-^y h 2 0 1 
tifiiiST* P-fMl-3Xl0 15 /cm 
2coK-XStCT) K-^fSo W*;*>r s^i" 

^TFT30^pft^/Hi:tSi^ ¥*M«il 
atc N iigy-^«i b&UHSftK K^>««1 40 

1 e ^^-T^fc^tw, B&ifconi^TciffcT) k-^v 

5 0 ffi, iSSSco K-^&ffjb-f tc. -fey 

h«»tf>TFT£ LTtJ:<, *SEJ&3 a hlg 

[0 14 2] ^<n^Wfa<o K— ^(CJ: t>^figjl 3 bRO 5 50 
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[0 14 3] cn^cOXg^^fTbT. n^ir^M'fflT 

&&07*-*mmm\B\& 1 o 1 ru^^iekjIhiss 1 o 
T3 0fi^y^y nyTFTTfc^oT, h**^ y^- 

KfblHf& 1 0 1 &tf ££*fUMft[i]iS 1 0 4 Srfl&S-r S C 

[0144] *tcxs (13) ^/r^ct b mm*^ 

3/fy^TFT 3 Oiw*5tt-S*SEi»3 a 0/- h« 
ff) t*Iw*«ft3bat^*3lE*3-a*«5J:5l- (BT 

4Mi5#i) . «X.tf. »/EXte«JECVDfir^T 
EOS^9S:ffl^r, NSG, PSG. BSG,. BP 

'>y-=^J»«d^&S»2JBWJftj»«4S:?Bfi8-r-5 0 * 
2BM*&»Bi4wSWi. 1^5 0 0 0-1 5 0 0 oA^- 

[0 14 5] ^ICXS (14) co££pgT\ 0 3K*H--<fc 

5\mmmy-xmmi a^sisK^y®«i e 

SrJ&tt^ki-Sfc^l-tt ioo ot^T--^M^ 2 o 
5HSSfTort:« % y=-?m3 1 (y-^ig) ^*H~5 

3iy^^^<t S^a^tt^^^^^l-J: t)s ^^^^ 

#^>tt-5o ^fc, M»3ami3b (Bl5#fia) 
h*-^5 a fcR— <Z5Xa^ct?)»2JiBB 

[0 14 6] (15) t^^-TJ; 5lw/»2 in 

!^Jid^4(7)_htc N ^/^y^^^td j: 9. ^ticOA 1 

81 0 0 0-5 00 0 AcOi?^. U< fi^J3.0 0 0 

Al^QL, Ml-xa (16) 0 ^^-hy 

y^7^m ^^^^^xa^tcj: o % ^-^i®6 

[0147] 1 9 coxa (17) (^fi; 5 

a-JEX^WJECVDjfe-^TEOS^^^SrffiV^-C. NS 
G, PSG, BSG, BPSG/j:^Vy^-h^7^ 

«W7?rMt6 0 JB3nmii&ftn7^n«ns 



35 

5000 — 1 500 0 Al)m$> 

[0148] ^mm^mmx^ m^m 1 6 ^ig 
(4) (5) \zx v , ®mm3 bfcMf&ztizmw 
\z&^x. mimmtmmt>mmzm/uxmi$.zi%x^ 
&tcit>, coii d7) ****fcSMn\ Mi3b 

ft, Mill 0 Otr^o^T, TFTTU^S^lOiJ 

3mr^mm7(D±\zm^mtm^^^>^- h^x 
srat&jftiR 1 2 • (Dwvwm^x r> mmmm&Mi&z 

thrift t *tiSkftv>iHft k&?hlfmcm&k£tLZ>1t 

[0149] ^Cia (18) <D«|s»i;i:fc3^-T\ IE] 3 
^"T J: 3 WM^-i yf^«TFT 3 OCl&^T. 
RUffiS 9at igSS K W yittt let 

[0 15 0] &twXa (1 9) fc:**i-j;5t;i. i3fim 

«u Micxa (20) t^-r.j; 5 c 7thyy^7 

6lJ^mi^9 a ^MLTt) ±V\ 

[0151] ft^T. !f9R««9 a(OlMy>f* K» 

tci J: «9 . H3(^U^:BEfplB!l StmtfLZtiZ* 
[0152] ffi^T, g| 3 td^ LfciWfflXS 2 0 Cot NT 

^fiKSix-So ffi. S«S2 3 2fet/H3aa«JD 5 311 c 
r. Ni, A 1 ftiTW&JRWW^flft. i7-^^T i 
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[0 15 3] -toSL *HrJS4R2 0<7)^ffi^^^s/^«l 
I TOf a)aw»ttt*I*, »5 o o- 

2 o o o A<Dm$\zmm-tz>z.t\z£ <o N wti2i 

*Bf&-tZ>o *fft®12 l Affile #y>f* 

CJ;^ BEftJg|2 2^j££*i5 0 
10 [0154] &mM(DMMXI*. ffij&<D£ 5 C t 5 -^ 
^6 a |Jl»o-rffl«S!Ufc3featia3 aO«^e>**lft3 

±5, *^ttKJi9^v^*Q ! adSHIBftSI:lSS2 (B5- 
#R0 J&s»£3teJB 2 3-tcj; !9«*p*i6aE#aattc<o4>*#iS 
WiHi-Sfctf). 2{c^tt6gE^^^^Hi^ 

[0 15 5] ±3*^)J: pJd^-S^^sjxfcT 

FTTI^SSl 0 £*HrI£«2 0 fcH iSlBlJBl 9& 
1*2 2ds»ffii"S J: 5t-v^->Ht5 2IJ1J; t)Kt)^§ 

[0 15 6] #:tc:. BI2 0^&BI2 3&#HSL"C\ Ill 6 

[0157] B12 orag (1) -^e>ia2 3rag (2 
0) n straiLfcigi 6<oxa (1) a*e>eu 9Mg 

(2 0) ^f^-(7)®i3t^nir^^ bTfrfctt^o 
[0158] gp*>, 8-20 COXS ( 1 ) l-^T J: 5 c 
30 TFT7K 1 0 (D^m^M9tm 1 1 SrJBfiK Vit 

a. ig (2) 7thyy^77^i 

[0 15 9] *tcxa (3) t^ti^c ffi3fcHI£l 1 
broil:, JB1I6WK12 (2/l<aft lJimiftlURi 

2' OTI) *«J*U xa (4) ^ 

4:m\ i<o«*jc*s*+SJBllft««l 2Sr»*-T5 0 

40 7*h!)y^77^I^J:!)«fi8Lt^^h-7^^ 
t ISISIrI XT*a*ftl:» 1 i^JRJK 1 2 

^^t4^/c^, JBllteiRBtl 2^H7L«*dSJ!£j5S-5 

xao«^.tf*a8Ei»3 a &»/S-rSfca?>tf>2tfy v/y^y 
K^u^hds, BITLIfB^fflSffliaJwaiy^^^ffcfjBt 

^*v\ f^i. IglKJftJKl 2 0BB7L«fBa3fllSS*7 1 -^ 
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[0160] IS ( 5 ) t^-r «fc 5 t-, «#K 

1 1 bRx/mimmmi 2<d±^ m2mmi 3 (2 

[0 16 1] #CKIS (6) |C^J:ptC. Jg2J?fe«ifll 

[0162] &U:|8 2 1 COXg ( 7 ) ( 8 ) "Ctt, 

XS (9) ^yvy'ay 
S3&-J.*ML;fc«. Ig (10) K^1-J;5M, - 

[.0 16 3] tftfclig 2 1 Wig (11) RtfBI 2 2 <£>X 
g (12) i^-f J; b ¥»fWBl a <Dtztb<D^%&yo 

[0 16 4] #c(ciS (13) tw^-fj: 3Si»8k 
il3fc«5J:5^ !B2JlBBiiejBW4*r*fiKU XS 
(14) l^-T <fc 5 t-, llbt eitt« 6bi 

j^4tc^(t5o c^rl i2ir H mw4wri«$ 

"CS2BRUe»K4*BB?LUr, 3^^h*-/W5a 
S:?BfiJt5ie (BI18WXS (14) ) ^I^Daiy^ 
V^XS"C-«tcBB7L-e# 5 0 
[0165] ^Cig (15) i^f «t 5 ic, » 2 Jin 
J6»ltt4<z>±t^ ^y^ftUSWcJ: <9, A 1 
]g£6 ^ LTiiSlfciic, XS (16) t^1-J:p^ 
7t hyy^77^ig, ^^>^ia^(-J: 9, ? 

-^Mirl^-^ (Al» ^e>*53e«ffii»6 b£r^ 

-re. 

[0166] 2 3 Wig (17) t-^-r J; 5 

3t«(fcl66bXr^»2«IBi»J»Iia4±S:«5 J:5Jw, SB 

3 « mtaiuii 7 6 0 

[0 16 7] iSklClg (18) |E)3^^-r^>^ 
^ h^— ^8^BB7L$n-6^S:#ofca, XS (1 9) 

a«*ltt*ft9 4:-I«S!U JEKXa (.2 0) 1^ 

[oi68] ^xco j: 5 \z*$m<oj&mt&i'tz>m&m 
m^mm^m^^^ 1 b ^mffi&se b ^ 

*»HR-T5fc«)^3V^^ h*-^5 b t It, «3tlK 

1 1 b\zmz*x*m2mffl&mm4Rxfmimmmi 3 

^5/f^lTFT30i:7^i6 a i: 5 
0W=ty^^ h3^— ^5 a <b Lt, 1 a 

*T*»2«fflJJft»l»4^BH7LSn5, tot, Ctlb 2 
«Jga>=i>'*^ h*-^5 a »0« 5 b£— ffiLTBBTLT 
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2»^y^^ h* — ^5 a^5 b£#*0r^CD$i 

td, ^i^r«mmj^w[Mi«^ffiA,fc^5>w^i$i^i: 

-A-MTLxa (7thyy^77^ig, m^v^x 
a«) dsfiijjft-ets^-t?. iaiti-<£6W^* h<7>ig 

[0169] &±mwL,tc£?\z&mmv>Mm\ztert& 

/BRBt&fldBti 2' <7>JI£p:£, $f$2«fiMiti 3<£>Ji£p:cD^ 
^j@ll2' ^WffSr^WtcaK-t-SCitpIffit^So 

.[oi7o] » i nnttius 1 2 s:*Ji^e>*«i- 

SJfr&Mtt, ISI1 6&t/B|-2 Ot^^T^LfcXS 
(3) . (4) Rrj (5) (^TOSEM**n^T, XS 
20 (l) d>*> (2 0) SrfrAtf EP*>> XS (3) \c 

*3V^"C. j£*K 11a OOXir. , «J 1 0 0 0 0 ~ 

1 5 0 0 oAM^o/ci: 5l^fJf^^*iwIli^ 

mmmi 2&mmi>. xs (4) k^t. g«*3b 

i\ c^fiSc^t+S^lSIBttJftKl 2 4:1 0 0 0 — 

2 0 0 0 A8Soi¥*S:»t «t 5 l-t5, ^tt, XS 
(5) «r«ifci-6 0 JBiSmMUUKi 2 

Wx L ^S^II? ^xj/fy^ LfcgP^W 

!9»J»i-tttf^Wli&igKSa?i?«*ijT*fcSo ■ 
[0171]' (m^ffi^t) ^tc N WMIl|SiiL« 

^^@i o o ^m^m^m^mmcommK^^xm 

2 4^e>B|2 8 ^#fiS,U-Ct^B^1-e o 

[0 17 2] 9t~fm2 4^ N wOJ: 5t-?BEfii6«l 0 0 

40 [0173]|E|24 (C*3V^T, B^HfcSfS. ^^ff «U 
ASS 1 0 0 0. *^W««LSIhIH 1.0 0 2, IEKjIeIK 1 
0 0 4. m$kmSl 00, ^ ytm^Mffil 0 0 8t 

m^mwm&i o 1 osr«x.-r*ja$ix"c^-6o 

«HJ#jHl-0 0 0«, ROM (Read Only Memory) . R 
AM (Random Access Memory) , t^t^ ^ ^ 3SB?fc ¥<F> 

^, ^ o y^*±IHKl 0 0 ZfrhV>9 n s/^^lcS 

*^Mfir««ygEi& 1002 tctBAi-5o *^w««t3Siii 
so Kioo2ii. m& - m&5nm\E]d&. mmm^. 
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x-->3>IelSS, #^*tjEIUi«. ?7i/7&\mm<nm 

*t«U ^oy^fS^rCLKi:*lw|gili|HlKl 0 0 4ti 

mjj-fz> 0 mm\B\m ioo4ia, wokmw 100 ^seuj 
t5o s«@bi oioit ±^o#[UKt-Bff^mai^ 

«»tS 0 ft, M8il0 0t*jfit5TFT7U>f 
««<z)Jilc, JBiblHlKl o o 4*K*L-Ct J:<. cn 

|C*Px."Ca^fl?*«tS[E]Kl 0 0 2fct5*U"Ct <fcl\ 
[0 1 7 4] ft trig 2 5d>e>ia2 8tC s ~0DJ; 5 J^WfiK 10 

[0175] a2 5i:*3v^ «^»B<a-«fc6»u& 

/n>?x^ 1 10 011 iaSUfcJEftlEl&l 0 0 4^ 
TFT7^ ^«±lc^« $ *xfc*fofl£lB 1 0 0 £:^tr 

/l^l 0 0 R, 10 0 G&U*1 0 0 B t LT^V^c^n 

0 0m K7y/^6MI^7>/ 
ar:o,hll0 2^P)SWt«tf)W^ 3ftw-; 
7-110 6Rrj2%t<D 1 y^ ^D^5/^;7-1 1 08 20 
(CjzoT, RGB0 3Kfe|;i#JS^53tedi$*R, G, B 
«-fei^j£t5 7^ h/^/10 0R, 1 
0 0GMl0 0B(^f^tt6o C^BRWdB* 

122, J) U-uyXl 1 2 3&U*tb&f U>Xl 12 4 
^ibiS!) l/-uyX*l l 2 l.«:^U»^5 8 t 
LT,'^ h^WlOOR, lOOGMlOOBil 

P>f^^XAlll 2id«t t)Wffi-&fi6StLfc«s S 
Wui/Xl 114 ^LX^^ y-^112 0lC#7— 30 

[oi7 6] #mm<DMnx*nm^ m^tfkd 

6RAt#* ««*3t^iffiiB-f SBR^TFTT u-fS«o« 

n>r y^yyx^ 1 1 1 2&m$mrtx< 6fiM<7)- 

Tt>, W*HffiO*>f y^~>^m<OT FT^Oft^ 

«> . w ^{ t \z& u fc ^ y xi* & «*r v ^ & . 

«(w A R L/c9lT6C<h *s^B £ 5 

[0 17 7] H 2 6 lw*3^-c\ m^^Oftfeoo^J/c^-^ 
— * (PC) 1 2 0 011 ±at«i^tl0 0^ 

^Aff*JBtf&t-££*lr*— Kl 2 0 2 50 
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dS<Sft^*nfe** 1 2 0 4 &r<f;iT^£ 0 
[0178] H127 td&^T. W^jMSOft&WWfcS'* 

- v>-r noon &JH:7 u— a 1302 rtt^ffirJfi(^«B 

MIHBgl 0 0 4^TFT7^ Sfi±t^»ttSttTJKfi 
a^v^^.— ^'Srfti-JKftSSBl 0 0^ '*y#*7>( V 
1 3 0 6 a Sr£tf7>f h#*f K1 3 0 6, 1 3 

08, |1 2fc'tf» 2 <zv>— /I/ KK13 10 Rtf 13 1 
2. ZO(D«fl*l 3 1 4M1 3 1 6, tr/C7 
^A^y T^-^l 3 18 fc*{C]RWSixTV^-5o 

^<Dm<DWr&, mm<Dm^mmmm\B\& 1 002 (02 

4 #£!*) fl EhJS&SIS 1 3 0 8 \^mm LTt)J:<, ®& 
SHI 0 O^TFTT U-f S«±(Cf5*UTt<tV\ M 

ic. sfra!^igibiH]s& 1004 sriniess 1 3 0 8 ±\z.# 

[0 17 9] ft, H2 7ir^i-«ii^—^^-x»*>6<z> 
T\ EIj»SlEl 3 0 S^^Rjt&ixTV^So L^Lft^ 

KibiDKi 0 0 4^m^m^mm^mm^i 002 

KJl A 1 3 0 2 rtldjfcSSSB 10 0 £rg^ 

^KV3 0 6S:lft^^s/^7>f h^OlSgf 
[0 18 0] ^fc@2 8 tr^-J: 5 ir, fftbleisei 0 0 

4 j $*^ra««ygm&i o o 2Sr»*u*v^a3$Bi' 

0 0(£>^lcji fgiblUK l o o 4 JHB^teSflyffiiHiK 

1 0 0 2 *^tf I C 1 3 2 4&tfV >f ^ Kr- 7" 1 3 2 

2 Jit^SlfiSixfcTC P (Tape Carrier Package) 1 

3 20C, -TFT7K 1 0 0^5295 IcKt* fcixfc 

[0 18 1] EJLLI8 2 5^^18 2 8t#IUKMLfc 

(i^^^a^M^t:^^^— ^u^— X7-- ^^y— 

^7!ly^-!7-^7->3y (EWS) , StffirS- 

^utrsis, poss*. ^y^^*«x.ys:3g- 

[0182] £Jl±KW L7t J; 5 t-. *SIJfi^?Bll8(- <tix 
*^BriB^4»B l 0 0 
[0 18 3] 

*t isxmm^mte^-*mT<Dx^-x^M&m^ 

±^lcteBi-5Pi^^#i£co^^b^I^^nT^(9. c 
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irt^Tffit^So «rl-, 3feaEj»RteB»** (lHRte 
MMX*%Z> 0 Std. TFT<aTfflKKBLfca3tett*fc 

[0 18 4] fin*. *«wojKa3s«o»ie*ife^ < ttu 

[0 18 5] **W<0«^»BfcJ:*xtf. 
[HSaffiVttKH) 

[0 i ] *%w<nm i ^safi^?gtB(-*3j+s*ss$iK 
[ia 2 ] mi <D%m<Dwm\^n^m^tmt^mMLm 

[03] HKOA-A' »ffi*#fl3»«4:#K:*1- 

[i4] 01C9B-B' Wffil8T?S>£o 

lias] mi<Dc-c* mmmx&z> 0 

[06] 0igod-D' WrBB*»r^lS««i:*l-*i- 
[07] TNJSS(c:*5ftS««#^jKWj:j;6^ r w^ 40 

tfc^HXfc^o 

[0 8 ] #¥£W<Dm 2 ^H16(Z)?Rffi^*5tt 
[09] 08G9B-B' Wffiig-e&So 

[ta i o ] *&w<Dm 3 wiafi^ffitcjajtsisass 

®0X£>5 O 

[Hll] **Mw»4^Jfi«>»ffi^*3Jt-6«fi36 50 



Btf)0 8<DB-B' »B(c:»iS;i-6«3f(-*5JtSSf|5»Wr 
®0X&6 O 

[Hi 2] ^ISM^SBswiafi^ffilcifcitSttSK 
fia>EI8<0B-B' Kffilw»JSi-5ttBflC*3ttSffl»»f 

mmx&& 0 
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